OF ARITH METICKE 
moſt methodically deliuercd. 


Written in Latine by C. VxasT1tivs 


profeſſor of the Mathematickes in the 
Vniuerſitie of Baſill. 


AND 
Tranſlated by Tx6 Mas Ho OD, Dodlor 
in Phyſicke, and well-willer of them 
which delight in che Mathe- 
maticall ſciences. 


Obedire nowit, neſert ſernre Virtue, 


LONDON 
Printed by Richard Field, 


r wwe 


$ -1 


_ 


— "wa — A nk ri An a + — cw 


Job SO 
E 
- 


%. 
% -% 


_— 
F 


FSEAXPEARE 
AZAD Ne” 


w# .4 


4 XC" G 
z £ . : Z 


- 


R 


VV ORSHIPEVL $S* CONIER 
CLIFFORD KNIGHT, 
health and felicitie. 
git 
4 


SF LYSSES(RI 

,* worſhipfull ) 
2 uing ſpent ſome 
| /L9— J time inthe Court 

TAR) FAFY of Eolus, where 

A CY I he was friendly 
entertained, deſired at length ro 
be di{miſſed : his{ute was granted, 
and heſent away in Princelyman- 
ner, with all the windes tied vp/in 
a bottle, to be commaunded as he 
thoughr beſt, He was not paſt a 
dayes journey or two fromthe 
ſhore, buthe wentto wracke tho- 
ugh the miſdealing of thoſe, to 
43 Ay. 
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Sa hoſe afe condut he had com- 
3 mitred himſelfe, and by the winds 
7} was drjuen backs againe to the 
| coaſt of Eolia, His weather bea- 
tenmen, and himſelfe being refre- 
ſhed as time & placethen ſerucd, 
he ſet forward to Zolus his Court, 
hopingrto find ſuch entertainment 
as he foundbefore.Not daring ſo- 
dainly.to enter in, he reſted him- | 
{elfe at the Porter his lodge, where 
he heardtheſe words: : 


Tos fas Ohuarsd tl; minxands ey £23 Satyuosy 


0 ulv o wduna; ene TT Ouar- | 
It may be-they moued his pati- 
encea little,becauſe they touched 
his formereſtate, yethauing bert- | 
rer conceite of others inthat place 
heletthem paſſe, and pripy 
wardto the preſenceof the King, | 
ſirtingnot farre off with his N | 


litic abou hh to whomhe ay 
= 


* 
.C 


_- 


thus in humble manner: 
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auwach priate And that his requeſt 


might the better preuaile, he'ad- 


ded his reaſon , (For i it is not likely 
though his tag were bad,thathe 
would craue any thing morethen 
reaſon, ) Surapus. yep ©. vpn. But he 
was ſo farre off from. finding his 
expected reliete, that he was com- 
maunded to get him thence with 
theſe hot wordes to his cold com- 
fort: 


Teo Gu ries 04 cow # by ict Co0rmay, 
'$ : yog [401 has 821 $ouaCety » 8d emmhums 
' &rJea TIvy.o5 us Deotou amty bnras vandercoiy 
toe «641 ape Yeol, oy dT%y Wourves Tad) Ix ys: 
Such as VIyſleshis departure was 
from the lland; EZolia, ſuch was 
mine from London Northward : 
ſuch as his entcrtainement wasat 
his returne, (i uch was mine coming 
thither againe, For miſcarying in 
that Yoyage beſides mine expedta- 
| A ly 


m | i TH *EPISTLE: 

ws | tion \( | would ſay my deſert were 
|| irnot preſumption) Itoundrhat of 
we | | Horacetobetrue: 

> Diffugiunt cadis, 

OO Cum fece [icoaths amici, | 

DB... Ferre iugum pariter doloſs. 

' Some faid they could nor, ſome 
th durſtnort for feare, and ſomean- | . 
Sy. ſweredrhey would nothelpe tore- | 
oD pairethat loffe, which the-vnkind | 
<A Northerne blaſt had inforced me 
Je — ro, V Vhat ſhould I do Or what O- | 
Fre ther thing could I oct in this caſe, | 
-Þ but that which'VIyſſes had donne | 
el before? wal $ we. Ifuffered all, 
= and bareit our, not lying till as a 
fe man carcleſle, bar knowing mine 
Bs head and handes (vnder God) to 
bo be my beſt friends, l ſet them ro 
<0 theirold occupation againe, tea- 
Be ching the Mathematicall arrs, and 
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penning,or rranflating ſuch books 


as 1 milk moft conuenient for 
that 
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DEDICATORIE. 

| | rhat purpoſe, of the which this 
* | bookeis ſome little part. And for 
| ſomuch (Right worſhipfull) as [ 
intended therein not onely your 
pleaſure,bur your profit eſpecially 
| among the reſt, lam bold to make 

| that intent knowne indedicating _ 
' | irvnto your VVorſhip, & crauin 

| | yourfauorable acceprance therof 
' | whichifitpleaſe you ro afford,you 
| |ſhall inuiteme to a farther worke, 
and bind me notrto be vnthankfull 
for your friendly fauour. 


Your worships to commaynd, 


TrHomas Hoop, 
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THE ELEMENTS 
' OF ARITHMETICKE 


MOST METHODICAL- 
LIE DELIVERED, 


CHAP. I. 
T he definition and ſubieft of eArithmetiche, 
AY 


Ruthmetich is the Art of nyom« 
X TAG 


bring well. 
i; WAZ >| P 


72 This definition 1s ſhore & 

laine, being drawen from 

WS \&| the end of Arithmerike, af- 

_ — ter which fort other Arts al- 
ſo are defined. | 

To number voell, '14 to expreſſe ad. Pra 
fliſe the vuhole force, properties, and vje of num 
bers. 

Ic appeareth then that the SubieQ of A- 
rithmetike( that 18 to ſay, the thing) wheres 
bout that Art is wholly occupied and where- 
unto all the rules thereof are to be 'referred) 


1snumber, rricder lean 
Number is 4 nltiride confi Tra of Unto 
[18 


It is the SGcntion ofthe ſ-ncnnh #eies of- 
Euelide; Ariſtotle in his Caregrits (out, 
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. -* An vnitie properly is no number, becauſe 
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IRST PART @- 
At thus. Anumber is a diſcreet quan- 
titie not! hauing poſition but order. The 
which definition agreeth with that of Euclid,, 
{auing that it diſtinguiſheth an vnitie from 
a point by acertaine contrary qualitie which 
is in them ; attributing to a point poſition or 
place,to an vnitie only order & conſequence. 
Whereby it appeareth chat a number is the 
10yning togither of things following onean 
other in order not touching one the other 
much leſle cleauing togither,and that in ſuch 
ſort that you cannot determine any bond or 
common knot in them, whereby they ſhould 
be knit togither and continued. 
The beginning of number in an Þ nitie, 

en vmtie ts that , whereby eHery thing that | 

&, ſaid to be one, 


it is no\ multitude, for multitudes onely are 
numbred : neither is it a part of a number be- 
cauſe that euery part of a number ought alſo 
to be anumber. It anſweareth in proportion 
toa moment,and toa point: whereof the one 
15 the beginning of time, the other of magni« | 
tude,and' yet no partof them : as Ariſtotle 
proueth iri the fifth and in the beginning of 
the fixthbooke of Phiſicks : yet in Arithme- 
ticall numeration it is wont tobe taken for a 
number, and that the leaſt that may be. 

T he dimifion of unmber ſuall be drawen ont of 
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- ' TheScholemen denide numbers into Di- || | 
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Tthink that they might make a diſtintion.;n 
the naturall conſequence of numbers:wherin 
a | firſtofall thenine ſimple figures are robe c5- 
1 | fidered , the which thenumber 10.ſucceedeth 
r | as it were a knot knitting them to the mixe 
numbers following.But for ſomuch as this is 
e | nolawfulldiuifion of numbers, we will draw 
1 | anotherout ofthe laſt part of Numeration, 
r | which we call Diwfton , the vie whereof is 
1 | exceeding great. In the meanetime if thefor- 
r | mer two numbers metaphorically ſo termed 
4 | {which have giuen occaſion tothe reſt yſed 
of the Latines who ſay eArithmeticum paucio- 
res habere digitos, plures autem articulos hom- 
e£ | ne)ifthat diuifion I ſay do difpleaſe you, you 
may peraduenture more fitly deuide num-, © 
e | bers into ſimple, decades and compounde 

Ee numbers. | "of 


2 CHAP, 
B 1 


(CHAP. 17. 


of N tation, and of the jr part thereof, 
| (/ Nine ſggnifying figures. 


{By them- One without any figni- 


; '”. | 
| if | ſelues, and 
SE: ef fo there fication, 
KF 5* | are | 
EF. One mote {| 
| Þ :  generall, | Simple, containing 
| wherein. - Or (D fingle numbers. 
| | rhe figures 0 #3 Gps MulciplicdCrens. 
| | 8 | _\ "| nh [11 1-- dreds, 
> © BER wherethers, | and. 
£% + Lareitobe:; þ11 17 + C 
| " | 5 ITUT Nh $afdered,, Periods, ingle T perfeR: 
- 

| 3 =1 ! whercof Cem - 4 alk 

| 2 Lſlomeare 2. per 
| $ |S” pound ),Z > fe. 
[ 18 - Theoherſ, Oneterme, as 
+] 287% | MIC PE) yholenabers., 
48S 3 | clalwher- | 
| o@ | in thenſi , | | Of one kind,as partes, 0+ 
| SE | berstobe |  therwiſe called fraftions, 
| oi” Dos. colidered Moretermes, 
| | | are cither and they be : wy 
8: of either | 
| '  [ Ofdinerſe kindes, as 
| Eos] \_ , mixtnumbers, 

Numeration, A - | | 
iti | 
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OF ARITHMETICKE. FF © 

A R ithmertiche is double : Simple «4 com 
pared, Simple ts that-wvhich reacheththe 

prattiſe of ſimple numbers vuithout compa 


r:/on. 


This. partition ſpringeth of che diverſitic 
of the ſubie&. For numbers are conſidered ei- 
ther by themſclues alone abſolutly,or elſe one 
| with another in reſpeQ of their proportio- 
nalitie,or proportion which they haue oneto 
an other. Hcreon commeth this foreſayd di- 
'S uifion containing all things belonging to 
| this Art. 
| Smple eAruhmetickeiconſi fteth of two arte, 
, N otation and Numeration, 

; | Notation ts the vvay bovy to ſet Pete 
| numbers invoriting , aud to expreſſe > them being 
& voritten. 
| The Greckes called: it Semeioſis , and} it is 
== | morefitly called Notation then Numeration, 

becauſe it teacheth vs how tonote, that 1s, to 

write cucry number ,and toexpreſle it when 
it is written. 
T here be two parts of it, T he fir/t expreſſeth | 
generally the valne of the figures epbereill the 
| pumbers are Voritten, 
T he figures woherewith manber) are written 
 areten, 

As 1.2:4.4.5.6.7.8.9.0. Neither the Gicalics 
rhe Latins vicd theſe figures. For the Ro-. 
Wes vicd onely theſe ſeuen letters,M. D. SS 
N V.1 but the Grecians'wſedall the letters - 
tl abet,bcing marked with certaine 
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« HE FIRST PART El 
prickes, Many therefore thinke that theſe fi» | * 
gures were inuented by the Arabians, the | 
which people inold time practiſed this Art 
and che whole ſcience of the Mathematickes | 
very diligently, whereof beſide the word Al- | 

gorithme, whereby they expreſſed the Art of 
numbring, many other words left vnto vs 1n 
this kinde of knowledge may be a ſufficient 
teltimonie.For the Latins in the former rude 
and barbarous age forſaking the wel- ſprings 
of the Grecians, followed after the ſmall ri- 
uers of the Arabians. Valla and Cardane 
thinke them to be inuented by the Indians. 
Some there be that attribute the to the Phoe- 
nicians. They haue bin retained by the com- 
mon conſent almoſt of all people, becauſe 
they be moſt conuenient tonumber withall, 
and molt fit to receauc all kinde of praftiſe 

yiced in this Art. | 
T he figures are conſidered eyther by them- 
ſelues alone , or one with another, By themſelues 
alone, when they are without compoſition, or as 
it were without compoſition;for then the fir(t mne 

hane acertaine value. i 
T he tenth which bath the forme of a circle 
fianifierh nothing ſtanging by it ſelfs alone but be- 
mg placed with the raſt ut maketh tothe mereaſe 
of their value. 

As,1.is aſmuch as one,2,two,3.three,q.four, 
c.fiue,6.{1x,7.ſcus,8.cight, 9.ninc,o.of it own 
nature is without yalue, yet hauing his place 

wherein none of the other ſignifying figures 
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OF ARITHMETICKE. *F 
is placed, it encreaſeth the value of thE which 
follow : for it is neuer ſet in the laſt place. Ie 
is called commonly a Cyphar. 


Figures are conſidered one with an other be- 
j_ | ng romned together, and thenthe proceſſe and or- 
f | der of their places encreaſeth their value. 

For ſo much as euery number may be en- 


f creaſed infinitely, therefore by reaſon of their 
« | dwersencreaſe amoiiting to tens, hundreds, 
»s | thouſands ten thouſands, &c. it is vnpeſlible 
:— | towriteeuecry oneof the with a divers figure. 
ie | For thenſhould the varieticof the figures be 
- | alſoinfinite. But what is wanting in the ft- 
. | gures, that their places through often repea- 
. | ting ofthem, maketh yp. In continuance of 
. | which placesthe figures take vnto them a di- 

| uers lignification, & that ſo much the greater 


by how much the more in 10yning the num 
bers togither they come nearer to theleft had. 
T he places of numbers are diſtmgmſhed &y 
degrees and periods. eA degree 1 a plate where- 
by the value of each number 1 gathered, 
eA degree us of two ſorts: the firſt,us of ſn- 
ple numbers , the other of multiplyed numbers, 
to wit, the ſecond degree 1s of tens, thethirde of 
hunareds, and ſo foorth after the [ame manner 
8#n the veſt. | 
Numbers according to the cultome of 
all people proccede from the left hand 
-toward the right , ſo that the leaſt num- 
:ber occupieth the laſt place next to the right 
_ hand . Wherefore the -7 figure in value is 
BIB 0k 4g 114 
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8 © | "THE FIRST' PART 
che fr {t;, & cuery fgure in chefirſt placekees | 
peth his firitand proper fignification, In the 
other places every one is armed with a dous ' 
ble power, to wit , with his owne and with 
an other borrowed for atime. For this confi- 
| deration. 1s generally co be obſerued in the | « 
| places :thar; that which followeth 1s twiſe as | * 
much as that which went before. 

Asfor example : the figure 4. by it ſelfea- 
lone 1s foute: and ſo much alſoit fignifieth in 
the firit degree. But being remoued into the 
lecond, it fignifieth fortie, as you ſee here;40, | 
Againe, being {ct in the third degree it isten | 
times fomuchas it was inthe ſecond : thatis, 
foure hundred, as here, 400. And ſo forth af- 

-ter the ſame manner both in the other figures | 
and degrees. 1 
e1 peride' is that vohich comprehendeth | 
the argrees yand is ether perfett\, conſiſtmg . of 
three degrees , or uwnperfett contayning teſſe then 
three. 
 To:conclude,, that Period which conſiſteth 
bat of one trmitie or ternarie of degrees ts ſmgley 
but that wohich conſiſteth of more then one , us 
compound,” 

As1231sa perfeRfingle period :123456 
is a perfet compounde perwode. Allo 12 is an 

. ynperfetingle periode: 1 2'3 4; 12345 is 

_ an voperfe copound period, 12345678. 
' 45s an vnperfe&t triple periode. In numbers the 
degrees are tothe periodes,as the commata & 


cola argthe periodes in anoration. . . . 4; 
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OF ARITHMETICKE; 
_ CH AP. IT. 


Of the other part of Notation. 


T H as much concerning Notation im gene= 
rall: now follovveth the ether part which 
expreſſeth the Ho vuritten more parts- 
cKlarly. 

And here vve haue to deale voith numbers, 
ether of one termezor more, Whole numbers are 
vuritten Vuth one terme. 

As 20,24, 360,12 3 4 1578, they be 
alſo called numbers of one bande or rancke, 

Houv wuhole numbers of a ſmole perioae 
ſhould be jet downe, may be gathered by that 
wohich hath beene ſaide before, But that the 
compound numbers may be expreſſed,they muſt 
voth prickes or (mall lines be denied into ſmgle 
periods, and be ſo uttered that at the firſt prithe 
vve name 4 thouſand, at the ſecond a thouſand 
thonſand,at the third athouſand thouſand thous 


[a os gs /o forth going forwara after the ſame 


order, till uve haue unmbred the vuhele, 


Numbers be they nguer ſo great may eafily 
be exprelled,ifdiſtin euithing them with Pe- 
riodes you vtter them by partes, in ſuch fort 
that both the value of the figures and. the 
power of the degrees', may gouerne them 
when they be vttcred. Sothat atthe end of 
the firſt periodeyou ſhall name athouſand, 
at the end of the ſecond a thouſand thouſand 
(which ſome call amillion)and to be ſhort,at 
the end of the third periode, you ſhall name 
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70 THE FIRST PART 


a thouſand thouſand thouſand:obſeruing the * 
ſame encreaſe in all the periodes following, |e 
be they neuer ſo many . Hereupon it com- | gy 
meth ro paſle that the leaſt ſignifying figure | x 


of the periodefollowing, is greater then any 
of the periode going before. Moreouer the 
ready vttering of numbers maketh a man to 
write them ſpeedily,& contrariwile the ſpee- 
dy writing of them maketh a man to vtter 
them readily. For example, hauing diſtin- 
guilhed this number 23 4*567:890 with 
prickes you ſhall expreſle it thus beginning 


at the left hand. Ae the firſt periode you ſhall | 
fay thirtie foure thouſand thouſand or elſe : 
thirty foure millions. At the ſecond , fruehi- | 


dred fixtie ſeuen thouſand. At the third cighe 
hundred and nintie. 

The number following you ſhall expreſle 
thus 2016 542* 009'87 3. Twothou- 
ſand thouſand thouſand thouſand : then (1x- 
teen thouſand thouſand thouſand , fiue hun- 
dred fourtie two thouſand thouſand,g. thou- 
fand eight hundred ſeuentiethree, 

The Romaines were wont to number by 
hundredthouſands. The which faſhion if you 
liſt to follow you ſhal ſet downa pricke next 
tothe ſecond degree of the ſecond periode && 
expreſle the other numbers following,as you 
did the firſt. As in this number 7 78 98 32 ©, 


you ſhall ſay thus ſeuenty ſeuE hundred foure 


ſcore and nine thouſand three hundred and 


twentie, Afﬀecr this manner Plinic in his ſe> 


h 
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| OF ARITHMETICKE. 7t 
the lakes booke 108. Chap, afirmeth according 
Ng, 'to the ſaving of Artemidorus that the long1- 
M- | tude of the earth inhabited Weſtward from 
ure | the pillers of Hercules in India, 1s eighty fue 
NY | hundred ſeuentic and eight thouſand miles. - 
the | The which number muſt be ſet downe 
fo | thus, 
ce- _ $5178|960. 
ter T hus much for the notation of numbers of one 
N- ' terme: now follow the numbers of mane termes, 
th | £.4ud they be eyther of one kinae as partes (which 
12 | wecommonty call frattions, )or of diner /e kinds as 


all | parxe numbers. 
ie Partes are ſet downe with two termes dent= 


l- | dedone from an other with a line: whereof the 
it | wppermoſt numbreth the parts, the neathermoſ? 


nameth them. 
le Although an vnitie by it ſelf of it own na+ 


- | turecan not bedeuided, yet if we regardethe 
* | ſubicthercofyor the magnitude whereto it is 
* | applicdit may be deuided. And yet the vni- 
- | ties ofthe number proceeding of this diuifi- 
on do not ariſe of the very vnitie it ſelfe, but 
/ | oftthedeuiding of the magnitude,that is:they 
t | comenot ofthe vnitie as it is by it ſelte alone, 
* | but asitis ioyned to ſome other thing. As a 
* | ſhilling cannot be deuidedas it isone, but as 
| | itis apeece of money , which cuſtomablic is 
dcuided into teſtons , groates, three -pences, 
two pences, pence and half pence,&c. Wher- 
forcalthough partes be called by the name of 


yinbers,and are written with the figures be 


, 


| 

| 
| 
| 
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2 | THE FIRST PART 
longing to whole numbers: yet in very deede 


they areno numbers,if Euclides definition of 
a number be true, But in the notation of 


theſe partes there are two things to be conft- 
dered, the quantitie of the parts { for a whole 
number may haue many parts,both great and 
ſinall) and che number of them. Hereupon 
it commeth that when they be written they 


require two termes or numbers: whereof the 


vppermoſt declareth the number of the parts 
the which are to be found out, whereupon it 
is called the Number, or Numerator. But the 
ncathermoſt naming the parts of the whole, 
expreſleth their quantitie ::wherefore it is 
called the name, or the Denominator. As 
5 ſignifieth one part of the whole deuided 
into two halfes, that is; one halfe. 4 one third 
part £ three fourth partes, or three quarters. 
5 fiue fixth partes, that is, fiuc partes of the 
whole deuided into fixe parts. 

Hereby it appeareth chat the greater the 
Denominator 1s , the lefle 1s the quantitie of 


the partes, | 
Partes are eyther principall, or of the ſecond 


fort. T he one hane their original of the firſt at- 


niſion of the wobole, the other are parcels of the 


proveipall parts. 


They may be called Simple & Deriwatine 
parts : whereof the one ariſcth of the firſt di- 
uifton of whole numbers, the other of brea- 
king theparts into ſmaller parcels. Their no- 


tation and value diftercth much.'The — | 
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OF ARITHMETICKE,. r3 
pall parts are written after the maner before 
named. But the parcels, or the parts of parts 
called commonly traQions of fraftions,are ſet 
downeby the firſt toward theleft hand,with» 
out any line betweene them for difference 
ſakezas 5 ; five twelue parts of one third part, 
* 2 three fourth parts, of ſeuen c1ght parts: or 


elfc otherwiſe by the prepoſition £ out of 


$ 
 CAoreoner , partes are eyther proper or ime 
proper. They are {eſſe then the wohole: theſe 
are eyther equall vmo, or oreater then. the 
vvhole. 

True and proper partes in deede are leſle 
then the whole,and therefore that which they. 
ſiznifie can not be expreſſed by an vnitte, 
whereupon they haucthe numerator alwaies 
leſſe then the Denominator. But thoſe parts 
whoſe Numerator is cquall or bigger then 
the Denominator, are improper partes , for 
that they may be expreſſed by an whole'or 
mixtnumber: as areas much as one whole: 
are two whole, : are cnc whole , and ; more 
then the whole. 

Wherefore although whole numbers be 
ſometime ſet downe as partes , yet when the 
Numeration is once finiſhed, they are neuer 
written after this manner, but mult be redu- 
ccd to whole numbers 2for you cannot fitly 
ſay, = two halfes , or $ foure third partes, or 
x Eight quarters: but one-whole , one whole 
with a third part, &c. 6 


Pa. 
. - 
Fe 


—_ 


- oY j 
© 4 " 4 FX — # 
< LD & 4 - © » — = ww - —_ _ ” 4 
= _— ' 
NANA ISNRNLEDY 


- ” = 
-  S:% © 4 - 4 - 


—— — CC 
I 


= — 4; "—_ —_— > A EV ao —_— oo — 


double. 


THE FIRST PART. | 
T here remame 44 yet mrxt numbers , which 
are whole numbers with partes, But their no+ 
tation may be eaſily gathered out of the former 
kinaes. 

In Geometrie they are not accounted for 
numbers: but when the meaſure of a thing 


14 


cannot be expreſſed but by a mixt number, | u 


it1s called irrationall , as though it were not | 


indeede to be expreſled by a number. Here- | / 


vpon comimeth the name of Surde numbers. | 


CHAP. 1111. 


Of Nameration, the other part of ſample 
eArithmeticke, and of the firſt kind 


thereof, 
Addition, 
| Prime, 
rn asf SubduAis., 
Whole 
| nabers,./ 
Simple,or | and is | =D 
| of nfibers J either "RELES Mulripli- 
ofonekind? yk CatUon. 
Nume- | which is C Diuifon. 
TaUon 1 either of 


1 Mixt,or of numbers of diuerſc kindes, 
Itherto we. hane entreated of Notation, 


" Tuowe foloweth Numeration : which of 
11: wo 


0) 
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OF ARITHMETICKE. T5 
ich | rwo numbers ginen findeth out the third. 

10 « As the framing of an argument i1sinLo- 
er | gicke, cucen ſo1s numeration in this art. For 
as the Logicians in reaſoning doe inferre the 
or | concluſion by the premiſles, euen ſo the A- 
18 | rithmeticians by numbering docinferre a di- 
r, | ucrſenumber from thenumbers giuen. 

ot | The numbers ginen are either of one and the 
e- | felfe ſame hind , as whole numbers, or partes, or 
s. | of dinerſe kinds as mixt numbers. 

N umeration of whole numbers is when the 
numbers ginen are whole numbers. 

eAnd this Numeration ts double. Prime: 
which numbreth one number with an other one- 
ly once, and that eyther by adding or oy 
them: whereupon it 1s called Addition or Subs 
tration, | 
| Asif theſe numbers 2 60, and rg. were 
C1ven cither to be added or ſubtrated, you 
mult either adde 360. once to 1 5. orelfe ſub- 
trat them once onely, and not many times 
as inthe ſecond numeration, Wherefore this 
may well be called ſingle numeration,and the 
other manifold numeration. 

Aaaition 1s a Prime Numeration, which wy- 
ning one number to another, fmaeth out the totall 
of the numbers ginen. 

T onchmg eAdaition of ſuanple figures the rule 
of reaſon teacheth vs how to ave it, butthe 
addition of compound figures may be learned by 
thi rule, bj ®® 


: IE proceeding orderly from the firſt of the 


th. A. 


> 
oy - 
Fd 


C . -» , 
- py - —_ - 
,  f —_—_— 
/ = wt © —— . = _— 4 - = 
C& xx \ <—— 4». _——— 
So WOENY. NS # PF p , . Y 
_ £2 — ——_ _ _ =— 


SS: © £4 
_— Pr 


LS 
OT | 4 - TY 
£.\ 
' <4” 
Sf 2 


p I # —.- « « 
- 1 2 yY -” * 
"Im we 900, 
& ſhy ns 4 
Fg l _ _— * 4 


-- 
a - _— 


'T iT 

ko nates” 

*y- 

» = Ie —_— _ 
s ow - 


| 


F = 

4 & '-} 
h i... Þ S ESR” | 
'B: 83 : 


THE FIRST PART: | 


* 
' : : 
: 
: 
. * 


36 


degree, putting the ouerplus (that is, for eue- 
rieten,an vnitic)to the degree following: you 
ſhall inde out che totall of che numbers gj- 
uecn. 


numbers giuen to thoſe which folow,you ſet 
the particular ſummes (being leſle thenten) : 
of the figures of cucry degree added together 

alone by themſelues,cach one ynder his owne | 


Addition of ſinglennbers may be wrought | 


by the direction of nature only, wherefore it 
may be. praiſed in our mindes, and brought 
hither for the ſpeedie diſpatching of our 
worke. As 5 andGare1l, 7 and8 are 15, 
9 and yare 18, But the Addition-of com- 
pound numdvers goeth-on by peecemeale fro 
part to part, ſo that it requireth the helpe of 


art. The firſt precept to be obſerued in this 


place, is to number all the figures; of eucric 
place alone by, themſclues , as though they 
were but fingle igures:and this muſt be done 
In all the partes'of Numeration following. 


Theſeconde 1s to number the figures of one 
and the ſame degree onely together, that you 


confound not the one with the other. Laſt of 


all, you muſt ſet downe the totall made of the 
parts, in ſuch ſort, thatif they increaſe to ten 
or more, onely the figure next to the right 
hand mult be written vnder that degree, 'the 
other which remaincth-mult be added to the 
degreefollowing, As for example, adde 983 
to 402. Firſt , ſetting downe the numbers in 
ſuch ſort 9ne ynder an other, that the Rows 
O 


—_— _— 


of euery degree may-an{were oneto ar! other, | 
en) | Imuſt beginneat ” firſt and ſay,2 and 2 are 
her | 5, the which I ſet downe vnder that degrees 
ne | theno and8 are8, thewhich 1 write vnder 
te» | theſecond place, Then 4.and 9 are 13, which 
ou | number for that it isin the laſt place, I ſetue 
71» | downe whole. So that the totall of the num- 
| bers.giuen is, 13 $5, The example ſtandeth 
be | thus. | 


It 9'8. 3 
he 4 0.2 
ir og ons ee. 

bt 8 © 
I 3 5 


1- | Itemadde $9647 vnte 78450. Thenum= 
bers being duely ſet downe one vnder an 0- 
ther, according tothe order of their degrees, 
anda linedrawne vnderneath chem , I begin 
ec | tonumber at the right hand ſaying}, o & 7 
y | are7. Then 5 and 4 are 9. Item 4 and 6 are 
e | 10. 'Butfor ſo much as the totall is written 
with two figures, I ſet downethe cypher on+ 
e | ly vnder that degree, an keepe the vnitie in 
z | my minde: Then8 and 9 are 17, and the v- 
f | nitie which I kept maketh18, where againe 


oj 
Ao 404; 124" ene ESSE wo W's . 


Ifcr-downe $ beeauſe it is next to- therighe 
hande atid: keepe the vnitie next totheleft 
handin my minde, Laſtly 7 and 8 are 15, and 
onewhich I kept are 16.the which Ifee down 
wholly. So the totall of the numbers ginett 
is;1 68097. Theexample is to be ſet downs 
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In this part of numeration and in therelt, 
thereare ſaid to be but only two numbers gi- 
uen, although ſometime there be more to be 
added together,for that the two farſt numbers | 
onely are added together,and then if there be 
more, the totall is added to that which fol- 
loweth, as in the example following. 

90641 6789 21 
4 79.0 540256 
2853 560 
98 28 4 P84 Anoag = 
43089 
| Here, I ſay, 2and 6are8,8 and 1 arc9; ta- 
| king 8,which is the totall made of 2and 6,for 
one{imple number, and adding it to 1 ſtan- 
ding aboue it, &c. 
. -Subduttton ts « prime Numer ation, vuhich 
taking one number from auother , findeth out the 
Remainder of the uumbers omen. 
. Thevſeof it isto find out the differencebe- 
twene two numbers : whereupon it is requi» 
fite that the numbers g1uen , ſhould be vne+ 
quall, and that from which the ſubtration is 
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made, mult be the greater. _ ? 
.  Subdaflion of ſanple numbers may be draweis 
ont of the table of our mmd, But capoundnibers 
are to be [ubaufted bythe T heoreme following if 
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OF ARITHMETICRE. rg 
If, proceeding orderly from the firſtof the 
| numbers giuen,you ſet the remainder of eue- 
| ry figureof one&theſame degree fubrrafted 
| one from the other (cither byit ſelte alone, or 
t, | by borrowing ten ofthe degree folowing)ſe- 
t- | erally ech one vnder his own degree : the te= 
De | mainder of thenumbersgiuen may be found, 
IS | - In eyery part of numeration there multa 
Pe | certaine practiſe go before it: the which muſt 
I- | notthen be toſecke when we ſhould worke, 
| but it muſtbe drawen out of the threaſure of 
| our minds,and miniſtred ynto vs, Sothat.in 
| ubduQtis there isrequired of vs a ready fore= 
| fight, that we may know what niber will re- 
maine, when any one'of the figures 18 taken 
| froanother by it ſelfealone, orels added vato 
ten. As 5 from 8, there remaine 2 , 4 from 9g' 
> | there remainey. Or by adding ten totheſin- 
T | gle figure: as 9 from 17, there remaine 8}, 6 
= | from 15, there remaine 9,&c, fy IT; 
In compound and great numbers,it is moſt 
» | conuenient to place the" greater vppermoſt, 
* [and theleſſebeneath, andchento number by 
the parts going"oh towarde'the left hande. 
For that way 1s more eafie then the other: 
” | which proceedeth from the left hande' tothe 
* | right, asin theexamples following.” | 
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. vaitie from 5 following ) there remaine 8.-In | 
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w THE FIRST/PART 
+ In the firſt example-cuery gs plaine. 
.- Intheſecond Ibegimne to number,z from | 
#-remaine 2', 3 from; .remaine 0, Then 
for ſo much as 8 can not.be taken from 7, 
the figure of the ſame degree, I borrowan v- | x 
nitic of the degree following, and ioyne itto | þ 
7. thus 17, and drawe:$out of 17 thereres | 
maines 9 to be noted vnder neath. This may 

I 

f 


© 
be-done, if ( as ſome are wont ) I take the di- | 

{tance ofthe neather number from 10.& adde t 
it tothe yppermoſtnumber,or ſet downe the | 
vppermoſt number only , ifthe neathermoſt 
be 10, As for example, becauſe 8 differeth 2 
from:10,1 take 2 and adde them to 7 which 
makes to be written vnder the third degree. 
Buc for ſo much as I borrowed 1 of 8 inthe 
vppermoſt number following;thereremaine | 
but 7, 1 draw therefore g from 17 (taking an 


| 


Da 


the laſt degree , becauſe there is no figure be-: | 
neath which aunſwereth to that aboue, I ſect 
not downe the whole 5 but 4, becauſe I bor- 
rowed one of 1t before. | 

In the third example, that the ſignifying 
figures may be ſubdutted out of the cyphers, 
we muſt borrow of+ the numbers follawing; 
an vnitie, as we did before. Firſt take 4 from 
5 tizere remaines I , ther becauſe you cannot 
eake $ from:5; you muſt falitract it froth 16, 
there renzaines 8. | For although the figures 
following; fromwhence I borrow the vnitie, 
bea cyphar,'and therefore without Hignifica- 
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| tion, yet for ſo much as it hath a fi ignifying 


figure before it, I may borrow an vnitic of it, 
| Then Tgoon and take 9 from 9,thereremai- 

» | nethnothing. Moreouer Itake 7, not from 
y= | To, becauſe there was'an vnitie borrowed'f it 
to | before, but from 9, there remaine 8: And for 
re- | ſo'much as there is no figure to be drawen 
ay | out of that which followeth, I ſee downeg. 
di- | Likewiſe I write downe the laſt figure leſſe 
de | bvonethen it is, becauſe T preſuppole that ie 
he | wanteth that vnitie which I fooke from the 


- firſt yphar. 

12 | 

ch | 5-43; CHART. 

- | - Of the ſecond kind of N umerations k 

ne | Etherto of pringe Numeration, Now "Fore 
1'Y loweth ſecond Nameration , vwvhith yum- 


nn | reth one number vorth an other , (o often as one. 
=. | of the two numbers ginturequireth ,and that ty- 
rt | rher by mulriphymp or liniding: voherenponit 5 7 
'- | called Multplicatronor Din/ron. [1 I VE Ou 
Second Numetation'is etther often Addy. 
tion.as Multiplication: oroften Subtraion, 
as Diuifton. bs one of the numbers giuen is 
fo often eyther encreafed or diminiſhed} as 
the >ther,cyther therhultiplyer or diuifor re- 
quireth, according to thenumber of the Vie 
Les contayned inthem.” -- © oe 
"CMulryplication #4 feconde N FO A 
which 10yning together the -multiphcande ; 
mn ns there-bee-vhitits m the Mltiphers 
12 C ry . 
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Cemed tn our mindes by this T beoreme. | | 


THE FIRST-PART- - 
©; 1 This1s the 15, definition of the 7. Booke | F, 
:of Euclide, It maketh no matter which nums+ | þ, 
ber you. make the multiplicande , or which | e 
number you make the multiplier,as it appea» | Nt 
reth by the 16, prop.of the ſeuenth Booke of 'n 
Euclide, which ſayth: If rwo numbers mul> | k 
tiphied together, the one intothe other, pro» | y 
duce gy aemhers,the numbers produced are | 

equal] the one tothe other : that is, they make | 
one and the ſame number. Notwithſtanding 


the Scholemen ſet the ereatelt number yp+ a 
permoſt for the multiplicande, and the leaſt | x 
neathermoſt for the multiplier,for that it ſee- | $ 


meth moſt conuenicnt for young beginners, | t 
Atrplicarion of [mgle numbers to be con- | |þ 


þ 
: 


.. If eyther of the two numbers giuen be di- | 


.uided intocertaine partes, the produQt com» | 
ming of the whole numbers multiplied toge- 


cher , is cquall to the produRt made by one of 
the whole numbers,and.the partsof the other 
mumber ſd diuided, The x.propoſition ofthe. 
ſecond booke,or elſe, if both thenumbers gi- 
uca bediuided into certaine parts,that which 


43 madeofthe wholenumber, is equall taghe 


product wade of their parts, 


2 75,42 @hjl3 
That we may multiply cafily and readily, 
we mult hauc in our mindes,a table whereby 


wemay.know what the prudut ofcuery.ſim- 


plehgureis, being, multiplied one by an o» 


ther: the which thing may becafily done by 
| FE tho 


l OF ARITHMETICKE up 
* | therule of whole numbers and their partes. 
ke Euery child by the dire&tion of naturecan tell 
> | haw many twiſe foure, orfoure times fue, or 
| thriſe fixe doe make. But if you happen to 
a= | ſtickein greater numbers, alitle exerciſe will 
of | make this table very readie. Asif you would 
My | knowe how much ſeucn times eight is : di- 
O> | uide eyther of the two numbers giuen , into 
re | asmany partes as you liſt, as 7. 1nto 2. 3.2, 
6 | Then multiply 8. by euery one of thele parts, 
S | and adde the particular productes together, 
> | and you ſhall have 56. How many are eight 
[t times 9. diuide 9. into 3.3. 3. and multiply 
'= | 8.by.thoſe partes, adding the produRts toge- 
* | ther, ſo you ſhall make 72. The ſame may, 
= | bedoneif youdiuide both the numbers, The, 
” | examples muſt be ſet downe thus, ; 
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"The" Scholemen frame this Table By this ” 


Theoteme, Two numbers being giue which* | 7 
zoyntly together are more then tenne; if you *ple 
multiply che difference of each of ther from' | t 
ecnne'one by the other, &then ſubdufterofl- | 
wayes'onie of the differences out of ohne of the) | 
mumbers'gmen, the produR and the'remamy* ; c 
der parted into diverſe degrees, ſhall be thes | ? 
produtt of the numbers giuen, As you {ce in 1 
theſe examples. | 


| 
Thenumbers Theirdiffe- Numbers Difference, 
giuen, rence. "—_—: 
Wo} + 
| 
pt yg 8 | 
—_— - i Vl RI OP WR. { 
' | 550 Baan. Trident 
F Multiplication of compound figures © arawen 
ont of the T heoreme fallowmg. 


If proceeding from the farſt of the nibers 
given toward the left hand, yowmultiply the 
figures of the multiplier , 1nto cuery one of 


the 


| OF ARITHMETICKE. Ty 

-//; the multiplicand,and ioyne togetherthe par= 
;{ ticular produRts being leſlethen ten , ſetting; 

; \thet-orderly.vnder their multipher;and puc 
+1 [thecouerplus to the degree following: the to- 

 |rall made of thepartes , is the produttofthe 

; numbers gen. 

| Forexampte ſake, multiply, 3'6'5 by 2, 
i; | Herethe numeration mult proccede from 

part to part. Hauing therefore ſet downe the 
4g numbgrs, as you did in the former kindes of 
4:  numeration, multiply the neathermoſt figure 
ag .**1{cucrally into cucry one of the. vppermolt 
n' | thus: three times 5 are 15, Het downe $ and; 
;/ | keepe1: thriſe6 are 18,and one which] kept, 
jej | Are.19, I ſet downe g and keepe one to be ad- 
4 | dedto thedegreetollowing: thrice 3 are 9, 
4 | andoneare 10, which I {ct downe  wholy, 
a  Theexampleſtandcth thus. | | 
365 
3 


wi Miner (II Nt 
,\Now take an;example, of multiplication, 
| tobe wrought by the parts of both the num- 
bers 2iuen. Multiply 1568 by 54.: Item mul- 
* | tiply 3508476 by 2509. In both theſe num» 
bers you ſhall haue ſo many rowes'of num- 
| | bers, as there be figures. in the multiplier, 
Wherefore we muſt take diligent heede, that 

| | weconfound not the particular produdts,and 
| bewarethatin diſtinguiſhing the produRts, 

' | welce che furſt figure of eurry one of them 
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6 THE FIRST PART © 
mw his particular multiplier , as you ſee 
crc, a; 
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8802766284 
eAn abridgement of multiplication. 
Neither are the ſhorteſt wayes to be neg+- 
leed: this therefore'is an eſpeciall abridge- 
ment of multiplication. 

If one, or both the numbers given, haue 
cyphers in the beginning, the i multiplying 
only the fignifying figures together, you put 
the cyphers to the totall , you ſhall haue the ' - 
produtt of the numbers giuen, BW: 

The corrcllary of this abridgement may 
be this. 1/7 LEY 
Ifthelaſtfigure of the multiplier be an v+ 
nitic,and the other cyphers; then ſetting the 
cyphers before the multiplicand , you ſhall 
hanethe produ& of the numbers giuen, The' 
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| OF ARITHMETICRE, wh 

ee |. - Diniſion is a numerationg/vhich drawing one 

mumber from ansther, as often as may be, fiadeth 

out the quottent of the greater. 

| _Indiuifjon there are three numbers to be 

\, | conlidered, the Diuidende, the Diwifor,& the 
| Quotienc,, the which mult be ſo placed, that 
( 


the Diuidend may ſtande aboue, the Diuiſor 
| beneath, and the Quotient at the fide , or be=, 
| twene them both. The vſe of diuiſion is to, 

declare how many times theleſle is contained 
in the greater, The Artificers terme diwiſion 
by a Geometricall phraſe, calling it Compares 
ſen, which is the applying of a meaſure giuen 
to any right line, as here, | | 
| A———-+--B 
C—— D theline CD, is compared with 
theline A B to ſee how many times it may be 
| c6tainedin it.Orit is the ioyning of onelide; 
| toanother ſide, giuen tomake arightangled 
parallclogram. As therfarein multiplication, 
the multiplying of two lidestogither maketh! 
aright angled figure, if the lines meete per»: 
penaicularly,cuenſoin diuifton;thediuiding 
of thearea or platformeof che right angled fi-: | 
gure giuen by the length as it wereby the die 
uiſor findeth out the breadth which 1s repre», 
ſeneed by the quotientie you ſee here. 


25” THE FIRST PART © 

Multiply the fide A C, by the fide CD, | 
the product will be the area or platforme of 
the right angled figure AB CD. Likewiſe 
dinide the platforme of the right angled fi- * 
gureEFG H, by the fide GH whichis the |: 
length; you {hall find ont the other fide E G 
it which 1s the breadth which 'anſwereth to the | 
ns | quotient in diuifion, Hereupon it is called | 

\\_f the breadth of the compariſon or of the com- 

pared fizure. 
eA quotient i apart of the dinidende, haning 
the ſame denomination vvith the dintſor. | 
| "This definition is taken ont of the 39 prop. 
me | of the ſeuenth booke of Enclide which fayth: 
=_—_ | If a mimber meaſure any number , the number 
2M #6: | meaſured ſtall hane apart of the ſame Denottts | 
bv” nationmiththe number which meaſureth t | And 
contratiwiſe, 4s it tsin-the' 40. prop. If i haue@ 
part; the unmber vuhereof the part taheth his 
denuminatzon,ſhallmeaſureit.. For Euclide tas 

keth:\meaturing here for diuiding - as for ex- 


w_— 
_ 


| ample;becauſc 48 may beidinided by'6 ints 
| 8 che-quotient, I {ay that $being the quotient; 
| 6 i the 6 part of 48, and'taketh his denomi- 


nation'of the Diuiſor, And contrariwiſe, be- 
caule$ is the'6- part of 48, therefore 6 diuide 
4 8. Likewifeif 6 diide 54, the quotient will 
be 9, and 9 therefore-is the 6 part of 54, and 
I becauſe 9 is the ſixth part of 5.4, therefore 6 
diuide 5.4,,&&c. 2? WEFIRS 5 

eA partof a number ts a leſſe number mre- 
ſpett of a greater, when the le(ſe meaſureth the 
N'e- [O/QU | wa 
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OF ARITHMETICKE' #5 
eter: AACEAE 
| - This is the firſt definition of the 5and the 

third def. of the ſeuenth booke,” Euclidewill 
not haue cuery number that is lefſe' then a 
preater number, to be a part of the greater, 
but onely that which being taken oftentimes 
by it ſelfe alone, meaſureth the greater, that 
1s, cyther maketh it, or takethit cleane-away? 
Astwo is the third part of 6, fiue is the halfe 
| |  partoften,Forthat 2 being threetimes taken, 
”g | eyther maketh ortaketh away 6,and 5 twice 

' | take make To or deſtroyeth ten. This kindof 


P.. | partis called commonly, pars metiens,or men- 
h: | frrans. Ameaſuring part and of the barba- 
er | rous it is called pars a/eguora, an aliquot part, 


that is, a quotient: but the number which by 
it ſelfe alone being oftentimes taken, maketh 
not anumber without the hclpe of fomeother 
| partor number, is the parts of the whole, v- 
| fingthe worde parts in the plurall number 
for diſtinAtion ſake. As 2 arethe parts of fiue, 
becanſe two makenot fiue alone, withone the 
helpeof three; or ſomeother numbers, This 
kind of part they commonly call, pars confti- 
tuens, or componens © of the barbarous it is cal» 
led, pars alquanta. | [1 25, SONSRNTL 
Diuiſion of a ſrmple quotient may be taken ous 
of the table of Multiplication, For by the ſame 
numbers that a number is made , by the ſame u 
way be aiurded. 1 3,23..3 0 
- -.Thefirſt principle to be obſcrued in djui- 
s fon is:to conſider wittily ;and to know teas. 


re "G7 


| | ed EY 
389 _© THE FIRST PART 
dily by what number, and what number eue= 
ry oneof the ſingle figures do diuide another, 
as ſixe times 7 are 42, therefore 7 diuide 4+ 
 byg,and6diuideitby 7. Item ſeuen times 9 
are 63,therefore 9 diuide 63, and the quotient 
is 7, or 7 diuide it, and che quotient is 9, | 
T he d:uiſion of a number that hath many fi- 
gures , is wrought by the T heoreme follow+ 
mg. 
"Ihexinoing at the laſt fgureof the num- 
bers giuen, you multiply the particular quo- 
tient of thediuiſor contayned in the diuidend 
( ſetting it downe afide by it ſelfe ) into the 
Diuiſor, and then ſubtract the produc from 
the dinidend , doing this as often as may bez 
by ſetting forwarde the Diuiſor towarde the 
right hand, till you come to the firſt figure 
of the diuidend,the quotient of the parts will 
be the quotient of the numbers giuen. 
Although diviſion commonly be wrought 
by finding out the quotient by multiplica- 
« tion & ſubduction :yetthe principall worke 
whereinthe whole forceor vertue of diu1{1on 
conliſteth,is onely the finding out of the quo- 
tient , which being once found, the d1uifion 
in minde is ſuppoſed to be done. But when 
we have found out the quoticnt,, we are to 
thinke and confider with our {elues into how 
many: partes the diuiſor curteth the: number, | 
which is ſet ouer it, and how often it may be | © 
drawen outof it. That this therefore may be 
ſt before our eyes , and that in renner , 
| | Or» | Cz 
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OF ARITHMETICKE, 3r 

forward the Diuiſor, the remainder (wherein 
lafterwarde the nn mult be ſought for) 
may more manifeſtly appeare, the truth of 


that which we conceined before,is proucd by 
[multiplication and ſubtraction, 


i — 


| Toexpreſlethis by examples,diuide 4936 


by 4, we mult {ecke how often the Diuiſor 
4 being ſet vnder the laſt figure of the diui- 
dend,is contaynedin the ſame. I ſay then that 


' 4 is contayned in 4 once : wherefore I ſet 
| downe 1 in the quotient, and take 4 out of 4, 


there remaines nothing . Then ſet ItheD1- 
uiſor one degree forwarde towarde theright 
hand, where 4 are contayned in 9 twice:wher- 
fore I note 2 in the quotient, and multiply 
the Diuiſor by it, the product is 8, which 
being ſubduRed from 9,there remaine 1. The 


figures outof which theſubtrafion is made, 


| mult ſtraight way be blotted our, Againe ſet 


forwarde the diuiſor : there 4 may be taken 
from 13 three times, wherefore I ſet 3 in the 
quotient, and multiply 4 by it, the produ&t 
15 12, which being drawen out of; , there 
remaines 1. To conclude, Ifind 4 in 16foure 
times, therefore | ſet downe 4 for the quoti- 
ent, and multiply 4 by it, which heing ta- 
ken out of 16, there is nothing left, The ex» 
EF 
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4936, 


(1 2 54.or thus, 
4X44 

$2 6' 

þ 1+ 2s 


© Avnaine deiide 1c08 by 36. In this exam- 
ple there be many things to be taken heede 
of, Firſt, becauſe. the laſt figure of the diui- 
dcnd.is Jeſſe then the laſt of i Dwuiſor,thers 
forel {ct not 2 vnder 1, but one place farther 
towarde the right hands vnder the o. \And 
Aſt 1 conſider with my cle, how. oftenthree 
may be had in ten, I find it to be thriſe, and 
there remaineth one. But for.ſo _ as I 
cannot ſubdu the Produdt made by multi- 
plyin the quotient into the, whole $46; 
out of thenumber {tanding aboue it , to wit, 
108 ont of 100, therefore [ take a quotient 
leſſe thetsthat by ong, that 1s 2, whereby the 
diviforbeing mult ed crore ve which 
being taken out ” 100, there remaine 28 to 
be written 'ouer the head, Then the PAS 
being (et forward, Iſee three tobe contained 
in 28 nine times, but becaufe low, e 
gard. alfo ofthe figure following ſet but 
in the quotient, which being multiplied into 
the diuifor, make 288 to bedrawen out'of the 


purnber {ct yer it, The exawpleis thus. 
| 28 


— eG IT eauuas wa AM 


| : 
fans WS F 
. l bs E p -* Fg bY : 
« Td" T47 A 
HELL S % *% LY 
wF : © # 
by 


| 


_— 


['F | 


OF; ARITHMETICKE. | 33 
'-2V I. 78 
X99S. | xX@09S8 
7 766 ( 28 or thus. ' PBT 
720 SOS... 
£ FS... 
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It appeareth therefore by this,that the que- 
ſtion muſt be made not of the wholeDiuilor, 
vnleſſe it be a ſingle number, butonly of the 
laſt figure of the Diuiſor, and euery particu= 
lar muſt be but aſingle figure, asif you [hold 
ſeeke how often 2 were in 21, you can not 
take it tenne times, but 9 times at the moſt. 
Moreouer the natureof the thing requireth 
that we fand out dnaydefac 
being multiplied by the Diuiſor , maketh no 
greatera number then the diuidend 15.See the 
examples following. | 


299552 1812784 
——— (40f 5 en— (1096 
736 :-TDT4 


"eAn abridgement of arniſron. * 


Tf the Diuiſor end in cyphers , the worke | 
may be wrought by the ligmiying figures a- | 


lone, ſctting the cyphers in themeane time, | 
vnder the vtmoſt figures of the diuidends 
nexttothe right hand. But if thelaſt figure / 


ofthe Diuiſor bean vnitie, and the reſt cy= 
Phers, then ſetting the Diuiſor as before, and 
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h a quotient, as # 
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taking the figures that haue no cyphers vn 
derneath"them for the 
fion is diſpatched. "The 
after the dimfion is done, mult be ſet downe 
as the partes are with the diuiſor vnderncath 
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them for their denominator. - 


As for example, diuide 1 6 5 968 by 360. 
4 by 100 : the example ſhall 


Item, 67 

Rand thus. : 

: 165968 (461 |5;, 
1 36 0 
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46 THE' FIRST! P'ART-- 
V mbers are dinided two manner of mayesy 
firſt into euen and ode imbers. An enen 
number [2 that which may be dunded by2, en 
odde number u that which can not be dunded | 
| ai 
Thisis the6 & 7 definition, of the ſeuenth | x 

bookeot-Euclide , whene'this difference of | 

numbers drawen out of their diuiſion, is ta- | Fi 
ken,as thatalſo which followeth/whoſe vſe in | 
Arithmeticke'ts very great. Eyen numbers | 
are as theſe following , 2.4.6. $, 10.12.14.and | 


| 
ſo forth after che ſame order; [alwaies omits | 
T? by | 


tinz one., Odde nutnbersate, as3.5. 7.9.11. 
$3. 16. Be. IO LY 

Of enen numbers ſame thay be dmided but one | 
way onely,other ſome may be dinided many waits. 
Thofe which may be dinided but one way onely, | 
arc euenty euen, or ddely enen. $4 

e number exenly enen,ts that vohich an euen 
wimber dinideth by an eneu number. 


CP TEE E-.N-$--> 


A YLVW 


Thivistheeizhtdefinition of the ſeuenth, 
ſuch art 4. 9: 16. 32. 64, &c. that is to ſay, all 


tienambers/from 2 vpwatd: doubled by 2. 


e-1 number odly exen, P; thit which an oaae 
number meaſureth by anexien number, 

AS 10 the.g definition of the ſeuenth 
bookg,Fuclide calleth/3t|an euenly oddenit- 
4: 18:235Por 4 an odde number 

2 an euen niiber: 5 an odde nit» 
an euen niiber. Such are 


all the number? moytic or halfe is an 


odde 


: 


OF ARITHMETICIE I” 
| odde number; as appeared) byghe 33 prop. of 


| the ſeucnth booke., dat bomong 
T he numbers. wohich MAY ihe divided mn 


d | wuayes, are enchly exen and oddes birch may be 
| dinided both by an encn dna and & an oaae, 
th | mtoaneuen number. $290 
of | © This third kind of eiFey is let oaſſe of 
a- | Euclideamong;thedefinitions of the my 
in | booke, but yet not negleRed in the propoli» 
r$ | tionsof the ninth booke, The examptesther» 
d | of aretheſe:12; 20, 224,|28.56-1:44:; As}2:an 
'- | even numberdiuideth 12 by: 6:ah cucomue 
. | ber;-ahd 3 anodfle\mumber diuideth.itiby-4 
I 


an euen number, Ttem 2: an eve} bumberdi> 
e | uideth20-into 10 an/euen numbet+;and an 
{ | odde number dwidcthit into, /a0evimuns 
ber. Such are-all:thoſe.numbers: which fe 
ncither doubled by'twofrom 2vp ward? nor 
| | habe: their halfe an 'odde number as-1t15*in 


Y 


| | the 34-prop. of theg booke. 11 ws wi, hh war 
| EAgamenumbers bed flo miſhed les 


bein conſidered both by thernſcluex, and onewich 
another, Bemg conſidered by themſelues; they 
| are byther privve; wvubich may bediteided\by an 
wnitic onely : 07 componnd, which may ve demre 
aed b 9 /ome other.niuniber, 
This is the-12) and/13 dGoition of he ſw 
nenth booke'; where-Euclide digideth-numsy 
bers into prime & conipound:nutbers. The | 
matter of this djiuifion 15: takengutef theg4 
prop.ofthe ſeucnth booke, which fayth; 7 hat 
exc mm wg prime vumber y orgl(e ' 
11 R 


2ſt 


” 
. " 


p a 6 * © £2 6 
—_— PI 


p ol 
- : - - * - _ F 
- w at - . TO - 6 —_ - >2, S >= * _— - 3 
WA 2 - WIS = 2 "> of \/- Aa FA F F 4 
—CA CC. ———- A” £>.5 — Sa 


"I ba 


; 
; 
; 
| 
| 


| 
| 
| 
| 
| 


- 
* 


2T 
” 


238 THE'FIRST! PART ' 
bwco my rp iatndy: : that is; a' com» 

und number, as appeareth by the '3 3 /prop 
of the ſame booke . > roar wrt be 
which no other \number-dundeth beſides an 
vnicie; fauing; that it "meaſureth it ſelfe; Te 
way be called an vncompound number for 
thatic3s-made'of no'number : as 2.3! 5.7. 
11:13: &c.'A''compound number is that 
which: ſome other number maketh , being 
taken certaine times ,.'as' 4.6, 10. 12,/:'Of 
this ſort arefhrft of all,all enen-numbers,then 
allthofc vddenambers which in the cleuenth 
defraimion- of the-ſeuenth booke are called 
oddely odde: which” may be diuided by an 
oddeaumber into an odde tramber , as 9/151 


325, 27.\&c." FD P10S 
Numbers compared one'with an other, ſome 
are Prime inreſpett one of an other, vovbuch can 


not: commonly. be dined by any other number, 
| "$1 OP ec tz5\4 


but by an wnitie, D 

* "Orher ſome gre comporind in vreſpett one of an 

otber,"-wohich may be commonly dinided by one 

or moe'\numbers. POÞLNN) n NINA 
| This difference of numberscompared to= 

geather\"is drawen-out of the former ,” and 

1s ſet downe in the twelfth! and eleuenth de> 


fnition. of »the ſcuenth booke'. Numbers 


prume/inrefpet one of another, haue/no 
common diuifor befidean vnitie, which mea» 
ſureth allnumbers: Ag:3 and8, 6and7,'5 
and 1a. ' Therefore when the numbers'gi 
axe prime oneto an other , there can nolelte 

iu U numbers 


ambers be giuen in the ſame proportions. 
So that prime numbers are the leaſt; and the 


wentieand twentic foure propolition of the 
euenth booke. And therefore, when the 
numbers giuen are prime , they are alſo the 
ermes of the proportion giuen, as we ſhall 
ſee afrerward , Compound numbers in re- 
ſpect one of an other , may commonly be 
diuided by one , or many numbers, as 3 and 
9, 9 and 15 : for 2 is the common Diuiſfor of 
them both. Item-12,” 18, 24, may be com- 
monly diuided not onely by 6, bur alfo by 
and 2. gr Mtn fn 
If you vwvould knowe wohether the numbers 
oinen', be prone or compounde one 't0* av 0= 
ther, you may ave 'it by the T heoreme follow- 
#37, 
"Two vnequall numbers being giuen , if 
in ſubdugung the leſle from the greater as 
often as may be, the remainder diuideth not 
that which went before it , vatil] it come to 
an vnitie,thenumbers giuen are prime one to 
an other. | I, prop. 7. 
As in 4 and 11, 18 and 7, 35 and 12, in 
ſubduing the one from the other continu- 
ally , you ſhall come to an vnitic : wherefore 


* 


I fay , that they be prime in reſpe&t one of 


+14 


an other. 


” 
EET. 
Tr oy 131 
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eaſt are prime numbers, as appeareth in the* 
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- And hereby we may eaſily conclude, if af-, 
ter the continuall fubduAting of the one from. 
the other, 'we come. not downe to an. vmtic, 
bat meete with ſome one number dividing. 
chatwhuich went before; the numbers giuen 


are {pound 10 reſpe& one of an other. As 
10 .14an 6,39 and 18, 49 and 14. plas 


14 3 © 
Lag? 8. 14.1 1'8 


— S— 
ISS” 
+7 1 : b , 
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2 A bs WS a Sad I14 3111147 ti6 
wo Þ won Wh | : 21 


' Efnabridgement of the former warke. 2p" 
HP 444 4% 6 ad "20 8.  44iH3 et 8 & 
For ſo much as dmifion is nothing but an: 

often ſubduQtion, if you diuide the greater 

number giuen bythe leſſe, you may doe the 


- OF ARITHMETICKE; 
{the numbers afterthis maner, you muſt hau®© 
noregard to the [quotient, by compare th 


Diuiſor with the remainder;As Þproue that. 
234 and 17 are prime numbers one to the 


other, by duifion thus. | 
I 4 x 
G3 x7 (1 2z(3 
234(13 XF 4 
477 + A 
XX 2 - 
In compound So take theſe for ex- 
ample 144 and 27; 
9” 36) oiiiutios] 
Fs 2 ##(5. 137-(3 
$A 9 
35 mm 
CHAP. V1. y 
"of the greate£t, Common Dim/or, Wy the 
leaſt common dinidend, == 


N TY mbers. are diided after the manner wnkesd | 
fore named. CMoreoner out of 'the -deffes 7 

rouce of numbers compared together, there: ari-.' 

ſeth a double inuention : one'tsthe rout of 1 

the greateſt common asnijor, the orherrof theltaſt 
i] common dinidend.' LCA, 
G For ſo much as compound numbers may 
be diuidedoften times by many diuiſors, the | 
drift of the firſt invention is out ofmany to. 
oſs the greateſt number , which-may be; 
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IRST PART ' 


av 


aide or as Euclide —— 1 


the common meaſure of them all. The num. h 
*- bers therefore giuen 


Two onely, andno more,as inthe. |. 


£ 


faclt Rule. I 

if 

*Arccither } : 
| Three or more, & | Atthefuſt, c 

31 Jaw them wonivete IL t 

# with the greateſt | |. 

| common duuilor, 

5c bi __ <F 'Orat the ſc- s 

- L cond time. III. 


T he finding out of the greateſt common dini- 
forts to be learned by the T heoreme followm [4 

I. . If after the Nt ſubduQion of 
twonumbers given , the one from the other, 
as often as may be ( which may more briefly 
be done by diuifion ) there remaine ſome 0n& 
number which will exa&tly diuidethem boths. 
The number remaining ſhall be their greas | 
teſt common diuiſor. 


: As1n\76and 20,, their greateſt common : 


Gander] is 4145 appeareth by _ * 
277% 129 (0: 26(4 


£418 : : 26 eres * 4 


FETCH 4; 


'$ Ttem of theſecompound numbers 63 A: 
> exten greatelioc common duwuiſor is a 


; bes 2/40 1 
A 63(4-/ | 24 (3. 
x2 AT ni 21 mon Bel Uno 
5 6 $0) 3) 1 


+11 When there are three nymbersgiuen, 
if the greate(t comon diuifor af ThErwo for- 
moſt, Þeins 7-compared with the third, do di- 
uide.] it Kay that diviſor ſhall be the greateſt 
common diuifor of them all : and fo forth. in 


thereſt, be they neuer fomany.. 5 prop: 7. 


As 14 21. 35,63. Compound numbers.” 
7... © Bs oreateſt coms, divjlor. 
2. 3 $09 Thequotients of hcoum. 


bers, being primenumbers one to another, 


/ Here 7 being. the greateſt common dini- 
| of of the twoformolt 14 and 21, compared 
with thethird number 35.dividethi 1t alſo and 
in ike manner the fourth-63:-wheretore it is 
the greateſt conimoniuiſor of them all. 

ITI, But whenthe grcateſt common di- 
uiſor of the formoſt+, dinuideth not thoſe 
which follow, then comparing the firſt-dmai- 
for, found out with'the third number; the 
teſt common diaiſfor- of the numbers 
compared-together ſhall be thecommon di- 
uiſor of the numbers given: and fofoorth in 
thereſt be they neuerſo many. 3-prop.'7. 

- Asbetwene 18, 12,9. The greateltcommon 
diviſor betywene1$ & 12,156, the which naber 
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THE FIRST PART 


for ſo'much as it cannot diuide 9, compare gþer! 
and 6 together by themſclues, and then/behof w 
cauſe the greateſt common diuiſor of 6 and gbet 
15 3, it ſhall þe alſo the greateſt common Di4e 
uiſor of all thenumbers giuen. The examplg 
is thus let downe, 

——_ 12017192) ''g:Thenumbers giuen. 


210M; The gabers copared- 
So The greateſt Diuiſor, 


See alſo this example following of foute | 
compound numbers | In reſpect one of an 0- 


ther, wherein there is a double compariſon 
made. an] the greateſt common Diuiſor di- 
uideth' it ſelfe alſo. 

8 


416 58 26 Thenibers givch, 


t 506 | The Sponpariſpes K 
<1 ves bi N 
0; 70 Xue i | fs 
2 Thegreateſt commons. 
| Y uilor, -/. 1tF 
The greateſt common dinifor ts axe - ' 
z afore AN ow followeth the finding ont of the 
leaſt number that ma commonly be dunded by 
the mmbers guuen :that ts, ſuch a number, then 
"65 30 pit bf bea porypeeri two or more 
wumbers pinen may exattly diuiar; 1331 49018 
Enchide callethr the leaſt that may be-di> Þ | 
uidedby.certain numbers:For as many mim- | | 
bers giticnimay make maby ——_— 


OF ARITHMETICKE. of 

&ers, enen ſoalſo they may divide them, out 
of which ao to choſe the leaft that may 
d #$be diuided, is greatly auaileablets the readi- 
nelle and ealineſle of numbring, 


ef FOOT; "Ft 
q Peron s L 291619) 


-N. lone, & thoſe } 12 OR: 2351 ; 

"7! The numbers} MM 

i whole leaſt 
"| common diu-< 

re | dend we ſeeke. 

for, are cither 


| FArthe firſt, I1T. 
Many,whetr 


nwe'finde | 
xn the leaſt | T1. 
'I | number char” - Or 


Z > cid Cded, & Ar this Cora rite.” 
« % 5b G IL” - LONES) 


T he finding out of the hf number > may 

be commonly d1nided by certame numbers gmen,' 
+ | Us learnedby the T heoremes following, 
. I. Ifthetwo numbers giuen,be prune one 

tq an other, their produdi 5 the leaſtnumber 
; ehar may be commonly diuided by chem... 
| **As 5 theproduRt of 3 andy , being prime 
Sainbers oneto an Ds is theirlea tcomon 


4684 dinided by 9an and 7. 


1 But if che, pg number 
by und one to > an oth 11 = 
one.foutidout by be eoreite 


Sie, multiply the ither;che a _ 


- . 
_ - | / / 
o 9» od ? : ' - 
Bk " 


a6. 7 THE FIRST TAkr 
be the, leaſt number that may be! diuided by *6 
chem two.36 prop. 74) 05 mo | 
As for example, IL diuide 9-and 12, bein 


+ 


compound one to anctherby 3, their greate( 
common diuiſor , the quotient will be 3 an 


4 Thenif 4 muleply cither g by 4, or 12 b 


3 croſſewayes , the produft 26 thall be the 
leaſt number that may þe commonly diuided} g; 
by gandiz;"the numbers giucn: .tT | be 
9 12 I5 21 -tpiw | de 
1HY | 3 x NL 
| ſ* . 18,103 by 
t FIR 48 Boy one} Eg - 
a2 6 2105 - 


I IL But when there -be:more then two | -. 
numbers. giuen, if the thirde diuideth that | ** 
which the two former diuided,the firſt num- | 
bers found out ſhall be. the leaſt that | may | 


commonly be diuided by them all. 


% 


* As theſe three numbers 6.0.15, compound 


wity ednblily be divided by ma 


616 


MAL 
2{1$,1201 xZinid 


oy 3 


-- 10 5 RAI 28 
ng 3 5 | 20 | | 
- P1050 Io 
Yy $4 


d diuide that number which the former num- 
| bers did diuide, then compare thelcaſt diui- 
| dend found out, with the third number : the 
number which may commonly.be diuided 
by the numbers thus compared together,ſhal 
be the leaſt that may be diuided by themall : 
and ſo forth in thereſt, 38 prop,7, 

Asin 4,8, 12, theleaſt diuidend is 24. Item 


: in 6, 16, 28, the leaſt common diuidend is, 

| 336,as youlc, | 

/; 4 8 T2 6 \ 16 28 
4 7 Mr | 

8 7/2 | [4-8 | 
i | | 48 | 
Li nnd % ——__— 

i) WAL 4 - 
S\ 3 : 12 , 
MT 336 


So, the Jeaſt number that may be diuided 
by 1,2, 3,4, 5,6, 10, 12, I5, 30, is 60, where- 
ypon it commethxto paſſe, that this number 
2 hath ſor greatly-plecaſed the Altronomers in 


-Bumbring cheir parts, 
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CH AP. Y11T.. 


_ Of the eAccidemall wumer ation GON 
which commonly they call ReantTon, 


Leaſt rermes- 
( ynto parts A 
cither of Pn. Ld 
CFAccidentall: mination. 
and is called 
ReduRion, < . CO | 
which is of Hale | Proper parts; 
partes kart 
| numbers, 2 
| which is 
Ccither of [roprogit 
i parts, 
The nu- Or 
meration < 
of parts is | 
| 
| 
Addition; 
| ( Prime,9s 
| bducion. 
[ Eſentiall, SubduQiort. 
| which is <. 
MulciplicariG 
| { Second,as 
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45 THE FIRST PART 
H Itherto we bane ſpoken of the numerati 


of wuhole nambers : now followeth the nu= 
meration of parts, wherein the numbers ginenare 


onely parts. eAnd it ts alſo donble, Arciaenta 
Eſſeutiall, 


Accidentall numeration i that which by re= 
duftion thannoeth the forme and faſhion of the 


parts,chaunging their value ncthing at all, 

This numeration in one word is common» 
ly called reduction, where the parts are ſo or- 
dered, that they only take vnto the another 
ſhape, ſuch an one as is fitteſt for the worke 
ns T. 

Reduttion is double : the one ts of parts wnts 
parts, the other of parts vnto whole numbers, 

Reautlion of parts vnto paris, ts that wuhich 


finaeth out ether parts proportionable to the | 
parts ginen , by reaucmg them either to leſſe 


termes or to termes of one denomination, 
Reauftton of parts to leſſe termes,ts that whuh 

diuideth the termes of the partes ginen ( being 

compound numbers one to another ) by thei 


greateſt common diniſor : and taketh their quo= 
rents in ſtead of their numbers pinen. 


: c 


Seeing that parts haue their value onely of 


the proportion that is betweene the vpper 
number and the neathermoſt, and cuery pro- 
portion is beſt knowen when it is ſet downe 
1nleaſt termes: therefore in thepartes alſo 1t 
ſhall not be amiſle to reduce them which are 
writtenin greater termes ( that is, with num- 
bers compound one to another ) « 


0 leſler 
termesz 


b 


OF ARITHMETICKE, (t 
Fermes, the which thing is done by the coms 
"#-jmon diuifor. Forthe quotients haue the ſame 
{proportion that the numbers diuided haue, 
'42/as appeareth by the 35 prop. 7. So that their 
\value is not chatinged. 
7”) Theproofe alſo of this may be taken out 
ve of the 7 prop. 7. which ſaicth, /f a namber 
[multiply two other numbers, the produtts ſhall 
| haue the ſame proportion that the multipliers 
= |hane. Contrariwiſe therefore if a number d1« 
f |uide other two numbers , the quotients and 
*© | the numbers diuided ſhall haue one propors 
tion the one to the other, As if 4 multiply 
® |6 and 8, their produRts 24 and 3 2 ſhall haue 


| uen haue. Againe, if you diuide theſe pro- 


' wit, 6and 8 will returne againe in the quo- 


| tient. If the parts giuen therefore be £ they 


mult be reduced ſtraight wayes to 5. Like- 
wile 4; diuided by 4, come to 4. So 5: may 
be reduced by 36 their greateſt common di- 
uilor to 5. 

By this kinde of ReduQtion not onely the 
termes of the ſarne partes, but alſo the termes 
of diuerſe parts may be reduced croſlewayes 


one by an other : that is, the numerator of 


As and; eheir termes being reduced croſle- 

wayes will be 5 £, 

Bue this rule concerning the ReduQion 
: E ij 
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the ſame proportion which the numbers gi- 


b | 
* | dudts 24and 32 by 4, the ſame numbers to 
; 


' | muſt not be ſet downe in theſe termes, but 


the one, and the denominator of the other. 


52 THE 'FIRST PART 
of diuerſe partes, is not ſo generall as th 
other of one and the ſame parts. For it 1s 
more ſpeciall and peculiar, as it were to mul-| — 
tiplication, as we {hall ſee hereafter , where-| ' 4 
fore we muſt not thinke that all ſuch partes 
giuen may be reduced after this manner. | , 
Redutlion of parts to one denomination ts| © . 
that, wohich ( when the parts gineniare of at- | 
uerſe denomitations ) takherh firſt the leaſt num- 
ber vubich may be diuided by the denominator s, 
for the common Denominator, and then duutaing 
that number by thedenominators of the parts g:= 
uenſetteth down the produtts made by the quott= 
ents, & by the nttmerators of the parts gmen for 
the numerators of the partswhich vue ſeeke for, 
It is a thing of great vie to reduce the 
partes giuen to one' denomination , and to. 
make them proportionable one to an other * 

- inthe leaſt termes that may be : that is; of: |. + 

_, *. partesof diverſe kindes ,, to make partes of | + 
oneand the ſame kind.” As for example if +4 

and: were to be brought to onedenomina- 

tion, I mult firſt ſeeke out the leaſt number | - 

that may be divided by 4 and 6, which is 12, 

then I dmuide 12 by their denominafors 4 atid 

6,and multiply 3 and 5 the numerators of the 

parts giuen by the quotients 3 and 2, the pro- 

ducts 9 and 10 ſhall be the numerators of the 
partsſought out:and the leaſt number which 
might be diuided by the denominators:' to. 
wit,12, {hall be the common denominator to, 
themboth. As inthis example, © 
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2 x2 numerators. 

|. 2 3 22 9 10 theparts 
{| Bans Yom b/ ihe... 
4-| -- 12 Thecomon s 12 12 
= | denomina- #2 
1, | for. 
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S See alſo the examples following, 
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v4 | THE FIRST PART 

In the rſt example therefore, the parts c 
one denomination are £22, and they belike- 
walc thelealt proportionableto the parts gi- 
wen. For as1n + 4 is to12,ſois3 tog: and.in 
# as. 615/t0.12, ſos 5 to'To, and fo forthan the 
other cxamples. |: od 

By this rule of reduQion we may knowe | wh 
whether the parts being of diuers denominas | and 
tions be equal or vnequall. For being brought | the 
to onedenomination, if they haye the ſame | ſelv 
numerators they be.cquall: ifnot,they be vn- | 45 
equall:they that haue the greateſt numerator | the 
are the greateſt , and they that haue the leaſt 
numerator are the lefle. As if it ſhould fall | 2e: 
into queſtion what proportion there were | to» 
betwene Zand i+.Item berwene 5 and =, whe- | 
ther they be equall or vnequall, this rule will | ar: 
take away the doubt: and will declare that | g 
the former parts are equal,the latter vnequal, | ut 
and to be the greater, ;* the leſſer , as you | by 
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OF ARITHMETICKE. 55 
eth the reduFtian of parts to wuhole numbers, 
lard it ts ether of proper or improper parts. 

| - The firſt reduition of proper parts taketh the 
n | nymerators of many partes, haumg one denoms- 
IC | nation for the parts gimen. 

| As4 and 4 are reduced to whole numbers 
e | when the numerators of the partes giuen 3 
- |and 4, being as it were proportionable to 
t | the parts giuen,are taken for the parts them- 
c | | ſelues: ſo likewiſe we reduce theſe partes 3 
- | +2 to whole numbers, when we take 1, 4,7, 
r the numerators for the parts Sonblea 

; Reautton of improper parts taketh the quo+ 


tient of the numerator dinided by the denominas 

| toy, for the parts giuen. 

' This reduQtion is vſed when the partes 

| | are butone, and their value either cquall or 

| greater then the whole, as 4 2 7. If you di- 
| uide the numerators of cuery part ſcucrally 

by his denoannator, the quotients wall be 

b, 3:3 

| [Hitherto alſo may thoſe parts be referred 
whoſe denominators doe not exaatly diyide 

the numerators, as # are Feduced to 5 and 


: (0 4 5+ 


CHAP. IF. 


Of the Eſſentiall numeration of parts. 


VV E hame [þoken of the Accidentall n#- 


meration of. partes. Now followeth the 
Uij 
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u& *THE FIRST PART 
E Jentiall iumerationwhich wumbreth "i parts} 
ether by encreaſing or diminiſhmg them. | 
T here be two kindes of Eſſeutiall unmeration, 
T he firſt pmeth the ſame denominator to the nu= 
wmerator found out , vobich the partes haue that 
be ginen:aud'it ts either Addition or Subduttion.| © 
Adartion addeth together the numerators ha-| 
umg one denomination, and ſetteth the common = 
denominator of the parts ginen vnder the totall. 
_ Partes of diuerſe denominations the one 
being greater or leſſe then the other , can not 
be added together without confounding of - 
the denominators, whercfore it is neediall to 
reduce them to one denomination. As if you 
adde 4 to the totall will be 2, or by redu&ti- | * 
on 1.5. Irem adde; to £, here if you ſhould | 
confound 4 with 8, che totall ſhould haue his | , 
denominator of neither of them both. Wher- | 7 
fore the parts muſt firſt be brought to one'| 
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BC denommation, and then be added fopeemery| 
8g | As in this example, 
> TheReduQtion. The Addition. Thetotall, 
4 
_S ; 6 : 5 | 6 II 
{* If 
<8 $i ®$ 11 Or by ReduQion. 
a Z ba 
Ha E —_—  £ 
Likewiſe in adding £ vnto £and + there 
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ariſe 2, or by reduRion, ry . The exams 


ple: 15 thus. | 
ReduQion, 
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3 55 v7 
IT 18 orels 1 *> which being 


— diuided by the comon 
1096 juiſor 2, are reduced 
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|  Subduftion is a numeration vohich ſubdu= 
to | Ting the numerators of the parts gmen, haumg 
ou | 9” denomination, one from the other, taketh the 
ti | Common denominator of the partes gueen, for the 
1d denominator of the FEmAINAer. Pe 
 . As in ſubducting + from; there temaines 
+ 0r-. Item ſubduRt ; from +. Here for fo 
' much as the parts be of dinerſe denominati- 
«x, | 98s, you mult reduce them to; and 52, then 
' | ſubducting the numerators one from: ano- 

' ther, that is, 13 from 30, there remaines 17, 
vader which you mult ſct the common de- 
nominator, ſo that the partes found out. are 


| #- As1n this example. 
Reduction. SubduRion. The parts found 


tis 


ia I3- 29 30 out. 
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T bus much of the firſt kind of the Eſſential a 
numeration of parts : the ſecond kinds pineth to'\ b 
the numerator found ont an other denomimatoy | t 
then the parts hane vuhich are ginen. eAnd it ts 
enher Multiplication or Diniſion. 

CNaltiplication ts that vohich multiplying 
the termes of one kind together (that us the nu" 
merators by the nurmerators , and the denoms. 
nators by the denemmators ) takgth theprodutts 
for the termes of the parts found gut, 

This multiplication 1s properly the fin- 
ding out of other parts then are giuen, which | | 
are to one of the partes giuen, as the other is | 
to an vnitie: and it is wrought by multiply- 
ing both the numerators and the denomina- 
tors of the parts giuen one by an other,wher- 
by we may neceſſarily conclude , that the 
1” | partes found out are alwayes leſte then the | 
8. parts multiplyed. As if there were + to be 

"y multiplyed by 4,nultiplying the numerators 
SF | and the denominators one by the other, the 
hd. produ is +, which is to/4, as £ is tor. -For 

as-is the halfe of one, fo & is the halfe of 5, 
wherefore + is leſſe then 5 or +. This per- 
happes may be perceiued more calily in the 
numbring of ſome certaine thing . As for 
example, in-a degree there be $0 minutes, 
therefore + of a degreeare 30 minutes, 5 20 
minutes, £10 minutes : as therefore 69 are 
to30,foarc2oto 10. Againein a ſhilling 
there aretwelue pence, therefore 5 of a ſhil- 


ling are fixepence, 5 fourepence,+ 2 pence: 
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OF-ARIT HMETICKE. = Fg 
tia 1 as therefore a ſhilling is tol1xe pence, ſoare 
h to | foure pence to'two pence. Item if 5 be mul- 
2tor | tiplied by 5 the produtt will be ;5. 

it is | 


| T he abridgement of multiplication, 
ng | | 
oj If the oppolite termes of the partes gi- 
27ts | uen benumbers compound one to an other, 
ts | then intheir ſtead take their quetients found 
out by their greateſt common diuifor: and 
n- | then worke the multiplication as before. 
As, multiply 5 by -&. Here for ſo much as 
is | 3/and 18 being oppoſite termes , are'com- 
/- | poyndone to another, you {hall ſet. downe 
1-' | 1n their ſtead their quoticnts 1 and 6 found 
>» | out by their common Diuifor, ſo that” the 
e | parts thus reduced ſhall be 7 and £. Now 
multiplying 1 by:5 , and 4 by 6, thepro- 
duct will be; . Likewiſe if 5 thould bemul- 
tiplyed by+t , firſtyou muſt reduce them to 
- and, which being multiplied ofic by the 
other, make}. As intheſe examples, 


A” 
xs 


. T3 
by 


| 


po—_— SS 
A 


» 
of _ 


"A 


> 


_ . 
”= 
FR 


S " = - a - " bd . 

. | n = Pt - p —- 
* * - =Y . * ws > - C —2 - > . - 
gs 1 > = —_ ” ” ſ . 4 _ 


. 


i 
" V 
- ( [1 
AR 
/ 
TE 
WW 
* © 
. 


N/ 


\ F | 


+4 ; ——_—— - * 
_ | - 5 
@ THE FiRSTPARY | 
; | ce 14+ #) 1a v | CY WB V i ay 
% | I 
— m——_— a= — — — 
k FX Z | 
—_ O—  _———————_ y——_ MM 1 _ 
SL Ak FF ' K+ 
—_—_——— — —— — EY , 
4 XS Soi 
3 - ! 
«s 2. M3461 
24 3 


So if 3, £ and { be multiplicd.together,chey 
give. For firſt 5, and {being multiphed to- 
gether, doe make; , which being afterwarde 
mulciplied with 4 make +. Thus: 
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Correlarie gathered of the former 
abridgement. | 


Of this redution of numbers this conſe- 


quence 1s gathered, If the croſle or oppolite 
 termes of many parts be equall one to the o- - 


ther, then negleRing them which are _— 
the numerator remayning ſet ouer the deno- 


minator remaining , is the product of the all, 
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gether, 1 caſt away the middle numbers 
/ | which are equall, and fee 4 the numerator 0+ 
| uer 8 the denominator, fo that the produt is 


2 by multiplication are brought to i or 4. 


OF ARITHMETICKE. » TA 
As if + + 5 45, were to be multiplied to= «\ 


+ or by reduction 5, The reaſon hereof is 
thus, becauſe the croſle termes being as it 
were compound one to the other, areby re= _ 
duQtion to one denominator brought to vni«"7 + 7 
ties thus, ? © = +. But for ſo much as.an vni- ZZ 2-5 
tic in multiplication chaungeth not a num- 
ber, therefore the figure 4 multiplied by the 
three vnities in the ſame ranke , maketh but 
4, No More doth 8. 
Moreouer it appearcth by this proporti- 7+, ,.4ve 
on which is in multiplication, that ſeconde dragions 4 
parts may well be reduced toprincipali parts Sragiors | #1104 
by this meanes, as 5 aut of 4 are or { of the 2 We; 1% 
whole, which thing may. be eafily perceiued ©; TA 
in the numbring of any thing , as 2 of a de-i/"*E/®7* 
eree are 45 minutes, whoſe third part are 15 
minutes, which are equall to 5 of a degree. 
So + of #Þarts of a crowneare halfea crowne. 
For 4 are three ſhillings nine pence, whoſe 
+ parts are two ſhillings {ixe pence. So<+L of 
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And thus much of multiplication of parts. 
 - Dimfion u that wohich m ſtead of the partes 
giuen dimiadeth whole numbers proportionable 
onto them. $oE | 
- Thediuifion of partsis properly the find- 
ing out of a quotient which is it-proportion 
to the diuidend; as an vntic is to the diuiſor. 
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THE FIRST PART 


| Whereby it is manifeſt,” that che quotient 


mult needes be greater then the parts which 
are diuided, otherwiſe then it is m diuifion 
of whole numbers: for there the quotiene 
is alwayes lefſe then the diuidend . This in- 


uention commeth of the dinifion of ſuch 


numbers as are proportionable to the parts 
giuen, for ſomuch as the partes themſelues 
can not be diuided. 

Firlt therefore diuide theſe partes of one 
denomination, to wit, 2 by 2. Here there- 
fore you'thall reduce them{by the former re-- 
duftion to whole numbers)vnto 9 and 3,th 
ſhall you diuide 9 by 3, the quoticyget will be 
3 , which declareth chat +, the aiuifh 1s Con- 
taynedin > , the dinidend three times , and 


12 2 


as £ areto one, {o are 2 to three: the: which 


quotient therefore 1s bigger then the partes 


.dinided. 


Diuide+by 2, that is, ſee how many times 
3 are cont:yned in {. Firſt you ſhall reduce 
the partes giuen to whole numbers propor= 
tionable vatothem , that is, to 5 and 3,therf 
ſhall you diuide 5 by 3, the quotient will be 
I +. Contrariwiſe, + diuided by £ giue inthe 


quotient}. For both the denomin:tors be- 


ing negleed, I ſet the one numerator ouer 
the other as parts, becauſe the one cannot be 
diuided by the other, 

Furthermore if you diuide parts of diverſe 
denominations, as; by 4, you ſhall firſt make 
the partes of one denomination, reducing 
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OF ARITHMETICKE. 


6 them to 2 and +: then by the former redu- 
h ion you ſhall bring them to wholenum- 


bers, and diuide 9 by 4, the quotient will be 
25, Diuide; by <, reduce the partes to one 


| denomination , that 1s, to; and 44, then re» 


duce theſe partes hauing one denomination 
to wholenumbers16 and 15, which bcing di- 


| uided one by another , make in their quoti= 


ent 1. Wis) 
$2 £ 
CHAP. -F. 9 ty P 
Of mixt numeration. 3 I 4 
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54 THE FIRST PART 
p | Etherto of ſanple numeration. It remay 


neth now. to ſpeake of muxt numeration 


PVoherem the numbers giuen are whole numbersY 


ana parts together. eAnd thi numeration al 
#4 that of the partes ts double, Firſt Accidenta 
which beſide the former reduftion conſiſteth 0 
the redu ton bath of vuhole and mixt number 
wvnto parts. 

Reauttion of wohole numbers vuto parts ta- 
kheth the produtt made of the whole numbers 
gimen,C+ the aenommator of the parts ginen,for 
the numerator of the parts which we ſeehe for. 

This reduction may be drawen out of the 
ion of improper parts,as it were a con- 

nce following it, For as you redace + by 
diurfion vnto 1 whole, ſo contrariwiſe you 
ſhall bring one whole to 4 quarters, if you 


% 


multiply one whole by 4 which is the deno- | 
minator of the parts,for they will return to £« | 


Item, as *? by diuiſfton are reduced to 6 an 
whole number : ſo if you multiply 6 by 5 the 
denominator of the partes, and take the pro- 
duct 30 for the numerator , and for the de- 
nominator, there will be againe 7 which are 
equall to the whole numbers giuen. TI hus 
whole numbers as often as the vie of nume- 
ration requireth , are written as parts, by ſet- 
ting an ynitie vnderneath them. As for ex- 
ample theſe whole numbers, 2, 5, 9, hauing 
an vnitieſet ynderneath them for their deno- 
minator ſhall be as it yere partes after this 
manner, 52. 
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Reduftion 
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40 
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ay R eduttion of mixt numbers raketh the pros 
ontlut1 made of the vuhole numbers giuen, andthe 
Ys flenominator of the partes giuen 450g aaded ta 
al/ahe numerator, for the numerator of the Rom 
alifound ont. "1 
p off As you may reduce 4 4 nto partes , if you 
ersmultiply 4 by 7,the denominator of che parts 
giuen, and adde 3 the numerator, to 28the 
ta- produet, eaking the totall 31 for the nume« 
erF\rator, and ſetting the denominator giuen ws 
or | derneath it, thus, 2. Likewiſe requcing 6 + 
there come forth 7, and fo foorth in the reſt, 
he T hus much COnCernmg the accidentall HWHME= 
l- | ration of maxt numbers : now remaine the ſpects 
Y | all kmaes of numeration,rohereaf the firſt num ©; 
u | berth the termes of mixt numbers ſegeralljby 
u | rhem/elues alone : that i , the whole numbers 
- | by themſelues, and the parts by them/elter] and 
'« | that by adding or ſubdutting then ,vUherenipon 
I | #45 called addbtion and ſubduction, | 
© |  Theſekinds of numeration differ nothing 
- | from the former , but ave in proportion. all 
- | togetherlike voto them: . | 
Theexamples of Addition. - 770 

I. Adde 3 and 2+the totall will be x 

AL Item ade : to. 6 <, firſtthe parts wy 
ded together are Fe ,or by reduRtion 1 i the 
totall therefore 18.7 23. 
AMIE Adde 8$7t0.47 firſt the parts added 
together are 2}, or by Tedudion 1, then 
adde, to tnake 5, which-being addedto 8, 
© 1g. Sathar the toi 13 'ofh 
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THE FIRST PARTY” 
The examples of SubduRtion. 

T. Takefrom 3 the whole number 5, 

TI reduce an vnitie of the whole number to z, 

and there remaines 2. Afterward I ſubduct 

out of 2, there remaine +. The remainderjot 

therefore of the numbers giuen to be num- 

bred is, 2 +. | 
II. Item, rake; from 8. Here becauſe 

Z cannot be taken out of ©, to wit, the greater |”% 
from the leſſe: I take 1 from 8, there remaine 
7, then Ibring rand : by che'redution of 
mixe numbers yato ©, from whence { after fir! 
I haue broughe the parts to one denominati- | DE 
on) I take, there remaine 5?. Sothat the res | 1! 
mainder of the numbers gen is, 722. 
HILL Take 4 from t0+,the remainder will 
be6 -. 

HE Takes 2 from 754. Herefirſt you ' 
ſhall make the parres of one denomination, | ©! 
that 1s, 4. Then taking 5 from 7.therere- 
maine 2, then alfo ſubdudting the partes ha- 
uing one denomination one from the other, 
there remaines -';. The remainder therefore 


O 

n 

f h | , | C 
of the parts giuen 15,2 -;. 
| 

f 

| 


The latter kmde of mixt numeration nums 
breth the termes of the mixt numbers ginen 
toyntly together © that ts , the vohole numbers 
vvith the partes , and that by multiplying or di« 
riding them : vohereupon it ts called CMualti- 
plication or Dimiſion, O01 
© If 5 were to be multiplyed by 5; ſetting 
gowne the whole numbers after che _— 


OF ARITHMETICKE &@. 
f parts , I multiply; * by 4, the produdtis 7 
ebrby reduction 3.4. 
2,} [The value of the parts is ſoughe out afeen 
this manner. As if you would knowe what $ 
eriof a circle were, I ſet downe the whole patres 
Fa circle, that is, 360. degrees after the com= 
mon-order of partes, thus,7”: then multiply» 
ſe ling theniubers giuen together, theproduc is 
er |5**, or by reduQtion vnto whole nubers, 2354 
ne |So many degrees are; of acircle. 
of | Solikewiſe if you would haye-; of 10 4, 
er | firſt you ſhal reduce the laſt of the two num- 
i- | bers ginen by the reduQion of mixt numbers 
= into x 7 » Which being multplyed by 5 , make 
2 ,0T by reduQion 1 22, - 
I Likewiſe if both nts POR 2 Ciuen be 
mix£, as 45 and 5 £-,theprodutt made by 

'Þ wultiplication will T3, , or by the reduCtt- 
| onof improper parts, 22 53. 
; Theexamples of Diuiſion. 
. | If 4wereto be diuided by 7, you muſt find 
out whole numbers proportionable to the 
. | numbers given : for the whole 4 being redu- 
ced into 9,the parts will be and Z  wherby 
I fee that the whole numbers 36 and 7, are 
proportionable ynto the numbers giuen:and 
they being diuided one by the other, make in 
the quotient £4 

Item if be diuided by the whole num- 
ber 3, 3 being reduced vnto +, 1 finde 
the »=e numbers x and 6 to be propor 


tionable to the numbers * en : which being 
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diuided.-the one by the other, make 
pw tg >. Item, diuide$ z 
duce the termes of both mul 
duQtion of mixt numbers to & and? then 
make them of one denomination thus, pr, 
afterwards reduce them"to whole numbers 
proportionable vnto then, that is, to yoand 


$ 4d . 
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69, which being diuided one by the other, | 


the quotient ſhall be 1 £:., 


T he end of the firſt part. 
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\CH AP. X 7. 
Of the kindes of proportionalitit or reaſon, 


C The one is in equall termes: andis call:dthe 


- rig 


THE SECOND PART OF. 
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proportionalitic or reaſon of e<qualitic, 
Fa | 
| b- T | C Either according to the difference | 
Yn | * of the rermes, ; 
1.2.9 | C Multiplex. * 
- wo | [= or | 
= | 5 - G.cMuitipl 
wo CO & 5 Superpat=. 
| S = | = S< = | ucular, * 
7 =] w 
E. The | 8 24 C2 [mia] E xl 
” | (_ =; x =x 2» 
ſecond | gw ds rag | 5a | | G 57 or. 
| partof | <= © oy 0 1s Wot 
! Ariche | 7 © qual] 2 4 rb | iy "'N wart 
meticke_ 5 ©. | (<rmes:& i ow | 5 —| 2  ricns. © 
it <8 Sliscalled £23128 ]5 w | 
| S! thepropor eS|=2|= % 
Cong» | ionalite 2 | E548 
the Cyy- = JA o_ LK 
ariſon or reaſon 23 5 i © _- | — 
Party | of inequa. | 5 >| 2.0 |B 1 
luie,andis | G 8 5:2 1.x: 
to be con- | 32 o 
| Chdered | 9 Ofrhe leſſer ncquethl 
| ty, whichis tobe diui." 
| BEES - ded into as many kinds || 
| as the former 15 diui- 
0 rofth | Or { dedinto, 
9d. v3: wc} 4 Pot Notation, 
| Cos F . [1 nem wher- Nume- Additio, : 
{ inwe are.to | ation, ) or © 
& { cofidertheir | —_ 2ubdue 
Qions 10 
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7 "56 * THE SECOND PART: | 
HI Itherto of Simple,now followeth (on;par 
| Arithmeticke, wvhich conſiſteth in repre 
fig the nature and the qualitie of termes com 
pared together. | 
In writing of proportions the numberg9* 
WE wherevy they arc expreſled,are by a Geome ha 
| tricall phraſe called terms:by which word ar th 
to be vnderftood ſuch quantities as are Copa le! 
red together, Hereups generally ſuch things 
as are.compared together arc called Termes. 

T be coparing of termes together ts called Pro- 
portion, which « a certam reſpeft which the terms 
haue one to another according to their quantitie, 

Thisdefinition in this place is more general 
thenthe 3 def;of the 5 book of Euclide;which 
faith,that Proportion u a certaine reſpett of two 
magnitudes of one hinde onely, accordmg to ther 
quamtitie.For in that place it was requihit that} 
there ſhold bemention made of magnitudes| 
of one kindonly,becauſe that magnitudes are 
not al of one kind. But here thoſe words ye 
be omitted, becauſc al nubers are of one kind, 
; &enery one may be compared together: and 

moreouer the analogie or reſpeR which they 
hauc one to another, may be expreſſed by an | 
8 - other.number , which thing cannot be done 
| in all magnitudes, though they be all of one 
kind irrationall , and ſurde magnitudes can 
not be expreſled by number . 

T he compariſon of termes , ts either gqualior 
Pnequall whereupon it is called Proportion of 
equalitie or vnequalttie, 

Cos 1 Propartig 
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OF. ARITHMETICKE. rx MY 
equalilie 


Proportion of equalitie « one only,and not ate 
1ded into many hmas. 

As the proportionof 5 to.5, of 6 to 6, of 
12to1 2, For both in theſe, and in all other ce» 
quall cermes , the reſpe& 1s all one, neither 
hath it any more kindes, becauſe that one and 
{the ſame rumber cannot be either more or 
leſſe equall to another. 

Proportion of mequality ts knowne either by the 
difference of the termes, or by their quotient. 

T he proportion of difference, ts that whereby 
| one terme aiffereth from another, 

T he proportion of the quotient ts wohen one 
terme cont ayneth another. 

The proportion of difference is known by 
ſubduQton, the proportion of the quotient 
15 knowne by diuiſion, 

As in the naturall order of the numbers 
the difference betwene 1 and 2,2 and 3, 3and 
4: 4 and 5,5 ands, &c, is all one, that 1s an 
vnitic, Againc, the difference betweene 8 
and F is 3, betweene 6 and 4 it 1s 2, 
But the proportion of the quotient is by an 1 tas 
eſpeciall phraſe ſimply called proportion. As, | / TEM 
the proportion of 2 to 1 1s double,of 3 to2 F*# p 64 KOT 2H 
{ſc{quialter,of 24 to 3 oftuple, For the former F 
termes ( which comonly are called the antes 
_ cedents) being diuided by the termes follow=. 2 

ing (whichare called the coſequents)the quo» | 
| rientsare1,1 5,8: whereby we may gather that 
| there maybe now and then the ſame diffe+ 

xence betwenethe termes thou gh as touching 
uy 
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7 THE SECOND' PART + 
the quotient their proportion differ, as in 
8 and 12, the difference betwene 4 and 8,and}P”* 
betwene $8 and 12, is all one, yet the propor 
tion zathered by -their quottents is diucrſe, 
for in the one It is 2, double, inthe other 1f is 
Se uh but ſeſquialter 1 £, Contrariwiſe alſo in 
| tcrmes the proportion of the quotient may 
be all one,though their difference be diverſe: 
: as in 3 and 9, qand12, the quotient is 3 | P* 
triple 1n them both : vet the difference is not | P* 
a like, for in the former it 1s 6, in the ſecond 
it is $. b 
Proportion of inequalitie t double, for either | © 
the greater terme ts antecedent to the leſſe,or con | © 
fequent. Herenpon the one u called the proportt- 
on of the greater mequalitie, the other the pro= | 
portion of the leſſer megualitie. Z 
| When two termes arecompared together, | 
zqualiht the one is called the Antecedent, the other 
| the conſequent. Therefore, as often as the } 
greater terme is the antecedent and goeth be- | 
fore, it is called the greater incqualitie. As 
when 6 15 compared to 3, and 3 to 2. Butif 
the leflercerme be the Antecedent, and we 
conlider what difference there is betweene 
that and the greater, it is called the leſler ine- 
qualitie. 
Both theſe fornamed proportions are either 
" , Prmeor Seconae. : 
Prime, ts a preportion of one kinde onely, and 
zeithcr ſanple or multiplex. 
Simple proportion , #s when the greater terme 
BY. | RS |» contayueth 


OF ARITHMETICKE.. FF 
in Jeontammeth rhe lc(ſe once and ſomewhat more, as 
and proportion Syperparticular and $ perpartiens. 
Stuperparts. iar,ts a ſrmple proportion wheres 
rſe,) 1n the grezic terme contayneth the leſſe, and one 
Cis| part more of fioke leſſe. 

As .when 3 15 compared to 2,6to5, 8 to 
7. For in theſe proportions the antecedent 
contayneth the conſequent once, and one 
patt beſide of the lefler terme, As 1t may be 
percciued by their quorients when they be 
diuided thus, 1 15,15, This kindecon- 
tayneth vnderit infinre other kindes, where- 
of the firſt 1s ſeſquialter, the ſecond ſeſqui- 
tertia, the fourth ſeſquiquarta. 

Icem theres the ſame proportion betwene 
12 and $, that is betwene 15 and 10, as appea- 
reth by their termes reduced to the leaſt de- 
nomination thus, 1 <. 

Snperpartiens 15 4 f; myple proportion, wherem 
the greater terme contayueth the leſſe , and 0er- 
raine parts of it. 

As5to2,7t0d 4,13 to 8. For theantece- 
dents being dinided by the conſequents;their 
quotients declare their proportion on this 
manner, 14,15,15. Likewiſe the propor\ 
tion betwene 15 and 9is ſuperpartiens, as ap- 
peareth by the quotient and the parts redu- 
ced to the leaſt denomination. 1 - 

Multiplex is a prime proportion ali the 
greater terme contamneth the leſſe certaine times 
exattly, 


Multiplex is defined after the ſame man- 
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THE SECOND PART - 
ner in the ſecond defin. of the fifth booke o 
Euclide,which faith, that Multiplex is a greas 


ter quartitie m reſpett of a leſſe, whenthe leſſe\ 


maſureth the greater, 


As the proportions of 4 to2,9to 3, 16 to 


4 are multiplices,that is to ſay,double,triple, 
quadruple: for their quoticnts are 2, 3, 4. - 

Second proportion conſiſteth of two kindes of 
proportzon, and w ether multiplex ſuperparticus 
lars, or multiplex [uperpartiens. 

Te ſeemeth that theſe kinds of proportions 
are made of the former, by ioyning two of 
their naines together. For the one is the 
third kinde of proportion ioyncd to thefarlt, 
and the other 1s the third ioyncd to the ſe- 
cond. | 

Multiplex ſuperparticularss ts a componnd 


proportion, wherein one terme contayneth ano= 


ther certaine times, and one part beſides. 
As5to2,10to 3,13 to 4. For the quo- 
tients declaring their proportions, are 2 £, 
3 J 23 J'* | 
 CHMaltiplex ſuperpartiens, t vuhen the one 
terme contamneth the other,@& beſrdes more parts 
then one. 
Here we are to vnderſtande, that they be 
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the true partes which are not <quall to the ' 


leflerterme, asin 11 to 4, 12 to 5, 22 to 6. 
For the quoticats are24, 2 4, 35% 


 OF/ ARTTHMETICKE. 
F717, vr © bas 
|.Of Notation and Numeration of proportions. 


| q 6 Hus much for the kinds of proportion, now 
followeth the handling andprattiſe of them: 

which confiſteth m Numeratzon aud Notation. 

Notation ts the writing of the antecedents a> 
| bone, and the conſequents beneath, 

The Antecedents 4 8 6 5- 1 
| {OT $ ,* 
of | The Conſequents 3 3 2 6 23 
"e | T he proportions being written ,are expreſſed 
t, | bythe quotient (the parts if there be any , being 
= | reducedto the leaſt termes) which declareth as 

well their proportion as their denommation. 

4 | In multiplex proportion-it is called dou- 
" , ble, criple, quadruple , otuple proportion, 
where the quotients are 2, 3,4. In propor- 
tions of lefler incqualitie this, prepoſition 
Seb is generally added in themali. As for ex- 
ample, it is called in Submultiplex , Subdu- 
ple, Subtriple, Subquadruple, &c. In Super- 
particular proportion ( becauſe the halfe of . 
the greater nuwber is the proportion ) it 1s 
called after the manner of the Latines Se/qzi= 
altera , Se/quitertia, &e. putting the worde 
Se/qm1 in the beginning , and the denomina« 
tor of the partes in the ending as when the 
/ guotients are 14,15, 1.3. In proportions 
of the lefler inequalitie we lay, Sub/e/quialtes 
ra, Sub/e/qmiteriia TC. | 
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THE SECOND PART 
Likewiſe Submultiplex , Superparticular, 
Submultiplex Superparttens. For in com- 
pound proportions the names are alſo com- 
pound, as in 3- triple ſeſyuiquarta, 2 £ dupla | 
ſuperquadripartiens, &c. 


Andthus much for inſtruQion ſake. For I | & 


| 
| 


know that theſe wordes are very ſtraunge to 
vs, and not heard of,nor vſed among the beſt 
writers. For they when they would ſpeake 
of the proportions of things, were wont to 
expreſ[e them by two numbers. As Archi- 
medes in expreſſing the proportion of the 
circumference of a circle to the Diameter, 
ſayd not that it was triple ſeſquitertia, but as 
22 was tO 7. 
Moreouer the quotients teach vs the way 
not onely how to expreſle the proportions 
giuen, but alſo how to ſet them downe in the 
leaſt termes, For if you ſet an vnitie vnder= 
neath, or ouer again!t the quotients bein 
whole numbers, you ſhall find out the leal 
termes of the multiplex which you ſeeke 
for. Asin the mulriplices, if you ſet an vni- 
tic right againſt 3,4,5, the proportion in the 
leaſt termes will betriple , quadruple, quin- 
tuple. Againe, if you reduce the quotients 
being mixt numbers, by the ſeconde redu- 
Aion of mixt numbers vnto partes, you ſhall 
in like manner finde out the leaſt rermes in 
the other kind of proportions : as in Super- 
particular.proportion , if you ſeeke for the 
leaſt termes of 1 5 ſefquialtera, 1 + feſqui- 
tertia, 


$rertia, 1 5 ſcſquioRtaua, then the quotients 
"| redaced after = forelaide hiker, the leaſt *..-.; 1. 
py | termes will be thele. | 
a 4 W606 Sis 
1 | Thelikeis in all the other kinds, asif you .; 
©! | would find out the leaſt termes in duple-{u- 
q? | perpartiens fine fixe parts , then ſhall you of 
« | 24 make the antecedent 17, and the conſe- 
F | quent 6, and they (hall be the leaſt termes 
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OF ARITHMETICKE. 


in the proportion afſ1gned, and fo foorth in 
thereſt. 

T hus much for notation. Numeration ts the 
addition or [ubtrattion of proportions, 
. eAdiition, is that wohich taketh the produtts 
made by multiplying the hike termes together, 
( that is, by multiplymg the antecedents by the 
antecedents , and the conſequents by the conſe- 
quents ) for the termes of the compound pro- 


portion, 


The adding of proportions is ſet downe 
in the fifth def; of the fixth booke thus, e 
Proportion t ſaid to be made of proportions, whe 
the quatities of the proportions multiplyed to ee 
ther produce another proportion. By the quan- 
titicsof the proportions he meaneth the quo« 
tients whereof the proportions take their 
names, Asif you adde a ſeſquilterato an e- 

uall proportion, . it maketh a ſeſquialtera. 
ddea ſeſquiquarta to a duple ſuperpartiens 
ewo third parts, the produR will be a ſeſqui- 
teria : as you {ce in theſe examples, 
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q ] Simple Copound _ 
-: &. propor. | Ue9G = 

| 
Conſeq. | 2 4 4's | #4 


| - That i 1s, the vnto © Fl T5 | I 5 25 | 3 5 


eddc T hat the produQts made of multiplying | 
the fermes together, haue a compound pros | 
portion appeareth by the 5 prop. of the eight | 
booke of Euclide, which faith, that Plaine or 
ſuperficial Ay yp in that proportion ong to | 
the other, which ts compoſed of rhe fides, As 3 
ind 12 being g plaine numbers , haue propor- | 
tion one to another , according to their {ides, | 
as you ſee, * 
The ſides, , Theplainenibers, 
3 4 gfe. ribs 
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C'S 
If Jinerſ proportions be tobeadded to- 
gether, firſt adde two of them, then adde the 
compound to that which remaineth, As if 
the proportions g CEN WCTre, 
2 6 10 


I 5 +: hi) 

" Firſt two of them added onother, makely 

to which the third 19s n being added, 
maketh a Sextuple. 2;:-6., 1 

. Thus cuery proportion may be tripled 

or quadrupled: if the termies of the propor= 

tion giuen. beipg {ce downe three or foure 


i 


times 


OF ARITHMETICKE. ” 
btimes be added together after the forcſaide 
'\7t manner. So a double proportion being, tri. 
\pled, maketh an oftuple. And a ſeſquialtera ly 
being doubled foure times,maketh a quintu- 
— ple ſeſquidecima, as you ſee here. 


441 i 2'319 3333|8® | 
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Subdyutftion of proportions , 1 that which tas 
'9 | keth the produtts made of the oppoſite termes of 
'3 | the proportion gen, for the termes of the pro« 
b | portion remanmmg. 
| Which proportion is leaſt,and which may 
| be ſubduced one from the other in Multipli- 
| ces may. be eafily knowne by the denominae 
; tion onely, But in the other (the termes be- 
ing. compared together as partes ) it may be 
gathered by that which hath bene taught be- 
fore in thepartes. Subduction ſcemeth to be 
: the conſequence of that which was ſet downe 
| inthe fifth def of the ſ1xt booke . For if the 
; | addition of proportions be wrought by mul- 
| eiplycation, it followeth then that ſubduRt» 
; | on muſt be wrought by diuiſion, Therefore 
| | whether you dude thequotients one by the 
; | other,or multiply the oppoſite termes of the 
partes giuen one by the other ( for in partes 
the multiplying of the termes croſſewayes is 
as much as diuiſion)the termes produced wall. 
haye a proportionleft like vntothe former. 


"09 
». 


"IS 


l h —cIt 
EIY” WP Rg_ — anon 
. & x , 
3 " 
5, 
* 
. 


: 
«<0 $ , T 
F -' I pp 
©” . o » 
. 


o 
4 
by 
_ 


IE SECO ND PART-. 
As take a ſelquialtera from a double pro 


em, take aſeſquiquarra from a double ſel. 


theſe examples, 
( 
The rem. | The propor, |. The re- 
_ gluen, mainder, 
D.-1 I. - | 193.4918 
: Or 


1 The prop. 
given, 


— 


Anteced. 


—_— ht. 
 —_ 


2 
j2fromt;| 15 |2sfromis} 2 


There is no multiplication in proportions 
properly as in numbers; vnleſle you take the 
continuing of the proportions for their mul- 


or more'ptoportionals, Where 


proccede to therelt, 


re we will 
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waltera , there remaineth a\ double, as in| 


tiplication. Neither is there any diuifion re- | 
2 quiredinthem befide the wn a: of one © 


an ypony remainder will be a ſe{quitertia 
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" Of proportion and the binds Area: ; bp RO. 
of eArithmetrcall proportion. 
rEither of vnequall reaſons, and'is called improportion where 
2 inthe 8 d.5. wich the which Arithmeticke dochept meddle. 
er, 
2 | 
| | ( Either difiund, 
ay / | ſEitherſimple; 
T | 
| | 
= | 
S PRL4 2 } 
B ed in Lak we 
| the equa-] © x 
25 lirie of the q | 
S| jovpugucy. : il a 7 
; ['f | led Arith- =. -: theer- [.PÞ 
mericall | 5 4 '|derof | -( 
Z Or of e- | proporrie, o 5 Lt 
«1 whichis Leh: 25 the 
{ quall rea- T. termes, 
| tons, and ; Wn Or multi- | | 
is called | -[-8- | plex; 818 
proportid, | | * | calledpro- 2 
xroniſting |. LE 1 gielſion;,,) 
| i Whcrin We | 
| are to. ob- | rer 
1 : | ſerue, þ OS 
| | $6 |Orihe ſumme 
we Z (NARS 3 z Orin the equal otthe” ; es the termes. 
92: (511 (1 havtients: andiscalted | 
- - 35 Dcomietticall proportion G{| * * 
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1 n CON 
N Ow that VVe haue ſpoken of comparin 


the termes together un remayneth to ſþeakel dil 


_ of the compariſon of reaſons , vuherein firſt vue) wi 


baue to deale wth proportion. 

Proportion ts the equalitie of reaſons. 

Euclide in the fourth definition of the fifth 
booke , 'defineth proportion to bee a fi- 
militude of reaſons. Ariſtotle in the fifth 
booke and 3. Chapter of the Ethickes, calleth 
It an cqualitie of reaſons. If wee ſhoulde | ri 
define 1t-to be the Identitie of reaſons, we | t1 
ſhould not varic much from the meaning | | 
of Euclide, who in the ſixth definition of the 
fifth booke ſpeaketh after the ſame manner, ! 
calling them proportionall guantities wohich | 
hane the ſame reaſon one to another. And ' 
albeit that theſe definitions doe properly a- : 
gree to Geometricall proportion , yet if 
you take the word reaſon in the largeſt ſenſe, | 
for any kinde of reſpect it ſhall be generall, | 


. fo that as reaſon or proportionalitie is a mu= 


tuall reſpe&t of two termes one to another, ſo 
proportion ſhall be a reſpeR of like termes 
one to another, 

Proportion u either eArithmeticall or Geos 
metrical, 
eArithmeticall proportion ts an equalitie of 
dhfferences. 

As in 8,7,6, and in 12,9,6, 2. Hereare 
two proportions, wherein you may ſee 
an cqualitic of differences, or an equal! _ 

CCLIG 


py 


Ine 
"m1Aceſſe of the antecedents . In the firſt, the 
ak difference is 1, in the latteritis3. So hike- 
voe) wiſein 15, 11: 8), 4, as I5 excecde 11by 4, fo 


! 8 exceede 4 by 4- 
| Aruhmeticall proportion # double, for es 


th 


ther it ts continued in the termes , or it 15 ſene= 
red,vvhereupon it is called continuall,or aiſiuntt 
| proportion. | | 
heſedifferences are common both to A- 
rithmeticall, and to Geometricall propor- 
/ tion. That proportion is continuall where» 
| innot onely the extremes are continued to- 
' gether by one meane, but generally euerie 
| proportion , wherein many and fſundrie 
middle termes haue a continuall reſpect one 
to another , ſo that any of them may be ey- 
ther the antecedent or the conſequent. In 
ſo much, that not onely the proportion be- 
twene 3,2, 1 is continuall ; where 2 is the 
conſequent of the former, and the antece- 
dent of the latter proportion : but this alla 
5, 7,9, 11, where the ſame difference is con- 
tinued from the firſt to the lalt, And any of 
the middle numbers cither 7 or 9, hauethe. 
ſame nature in reſpe& of them that goe-be= 
fore and follow after , that 2 had in the for- 
mer example. | 
Proportion is ſeuered in the termes 
when the firſt onely hath the ſame reſpe&t 
tothe ſecond , that the third hath to the 
fourth, but the ſecond agreeth not 'pro- 
portionablie with che thirde : that is 
G jj | 


% THE SECOND PART 


when all the termes in order as they followg 
are not of like proportion one to the other.ſpek 
As 10, 8,4, 2, are ſeuerally proportionall be-ga 
cauſe 2 the firſt difference 1s'not continued! 
betwene 8 and 4. So that here is a ſeueringhyni 
. Not onely of the termes , but alſo of the pro» ſee 
portions, Leaving therefore m.this place to ma 
ſpeake of diſtun&t proportion, wee will han- |ter 
dle that which'ts continualt,” th: 
Continaall ' proportion u ' either Simple, \cri 
where the extrenmes hane but one middle terme: | te 
or manifold , wherein many middle termes go on | - 
#1 oraer continually + voheregpon it ts called | d\ 
progreſſion, 

Progreſſion 1s a continuall enlarging of the | 

termes of the proportion given : where- | 
in thereare two extreames giuen , and manie 
other numbers' in the middle betwene them, 
In eArithmeticall progreſſionwe are to finde 
out two things, either the number of the termes 
a they ſtand in order, or elſe ther ſnmme, 
Sometimes the termes be all ſought for as they | * 
follow in order,and are found out ;, the continu- 
all adding of the aifference to the laſt terme 1n 
the progreſſion. 

As if you would know the termes of this 
progreſlion r, 5,09, 13, as they follow in or- 
der, you muſt adde 4, which is the difference 
vnto 1 7 , then the fifth terme will be 17, to 
which if you adde 4 againe, it maketh 21, 
which is the fixth terme, and ſo footth in- 
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Sometime breaking off their natural order we 
:cke for ſome. oneterme mmthe progreſſion,which 
ay be found'out by the T heoremr following. 
! Theprogreflion increaſing, if you takean 
Ng ynitiefrom the name of the terme which you 
ccke for, & addethe produ@t made of there- 
ainder, andthe common difference of the 
/termes; vnto the firſt terme;the totall will be 
that which yow-defire. The'progreſſion de+ 
te, \creaſing, if that produR be taken fro the firſt 
7? \terme the remainder is the terme ſought for. 
pw | - Asin this progreflion 4,7, 10, where the 
ed | difference is'3 1 defireto know the 12 terme 


| 
1C | terime which 1 feeke for , fromrwhence I take 
—_ 

e | difference; the produ&tis 33, whereto Tadde 


# | which I ſoughtfor, Likewiſe the ;o terme 1s 
# | 91, andſofoorth. | 
| Thetermes "4 7 10 ''37' 91 
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| beginning/at 4.. Here 12 is the'name of the __>—- 


i= 


p Fun mw. wn Cm — 
| Thenames - 
| - ornumber'' '2' 2 4+ +12 | 30 
of the termes, 
——m—m—— ———_— ei EE enenommemmnmgmnmmnes ee — _ —_ nn none m———oo—et 


- T hus much far the finding ont of the termes, 
T he finding out of the ſumme « the balfe of the 
produtt made by multiplying the two extremes 
adaed together, and the name of the laſt terme, 
at flandeth in order, -or4 

As inthisexample;7, 5, 9, 13, 17, 21, both 
the extreames adde] _—_ make 22,'the 
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96 THE SECOND /PART 
name of the laſt eerme is 6, for it is the fix 
in order, 'Whereby if you multiply 22 , the 
product will. be 13 2, the halfe whereof (that 
1s ) 66,15 the ſurme ſought for... 
This rule may be proued by the 41 prop;\c 
of the fixr{t booke of Euclide, which ſaith , /fJor 
a paraltetogramme and 4 triangle haue one and \ 
the ſeife [ame baſe, and be mthe ſame altunaey\ a) 
the parallelo gramme ſoall be double to thetrian=\ t| 
g/e. Thenumbers then of the progreſſion re- | 2 
preſent the triangle : whereof one {ide is the | 
name of the laſt terme, or (as they common. | { 
ly terme1t) the number of the places : the o- | 
ther is the extremes added together. But for | 
ſo much as the product made of theſe two | 
fides maketh not a triangle, but a parallelo- 
- gramine , therefore 1n taking the one halfe I 
gather by 1t how bigge the platforme of the 
triangle 1s , which is the ſumme of the pro- | 


greſ{1on. 


oy 


The example of this progreſlion 2, 4, 6,8, 


Yo,1s fet-downe here as you ſee :-- 


I1111T 111100 The whole paralle- 
I1l1li1i111ioo000 logramis60,wher- 
5-1411110.00000 forezo whichisthe 
111100000000 halfe, is the fumme 
- 110000000000 of the progreſſion. 
12 


* Toke forth theprofice and vſe of thisin 
x7<lohaing, certaine queſtions, let this be the 
firſt xawple, FL 
fe 8 or 
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OF- ARITHMETICKE. 

© fixFFor ſo much 45 a naturall day hath 24 honres, 
, the 1 demaund how many ſtrokes the clocke wuill 
(that) ſtrike in a day. © Wang 
' Inthis example we ſceke for the number 
rop,jof the ſtrokes beginning at one, and adding 

> Zflonetill you come to the 24 terme. After this 
and) manner the clockes in Italy and Norinberge 
#dey | are made. Both the extremes added toge- 
ian | ther make 25, which being multiplyed. by 


$ the | whoſe halfe are 300 ſtrokes , which 1s the 
on- | ſumme ſought for. 
© On. þ | . 

for 7 aa Another. 

WO | Therebe 30 eopes laide in aranche , every one 
lo- | three foote from another. 1 muſtput them in 


el abacrket vuhuch ftandeth 13 foote' from the + 


he * firſt egge: yet /o that at eweryinne 1 goe to 


O- | and fro ] muſt take vp but one.” T he queſtion 


! #5, how farre amin may 80 before 1 haut ga» 
,, | _theredthemall. | 


" This was wont to be a"paſtime vied a+ - 
moneg(t young men , when one gathered the 


; CLS6S and put them ina basket without brea- 
| king them, and another went to a certaine 


place and came againe , fo he which firſt had 
done his taske, got the game. Here the que- 
ſton is about the fumme of the Arithmeti-» 


call progreſſion. ws 
-1493--16 9 40 6X | 100. 
SY SED = 10 4"; 30. 


re- | 24, the name of the laſt place, make' 600, | 
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OF [AR ITHMETI 
thi Hue much: of RP 1 proportion, 
amt  Geomerrecail foloweth, poleh fs rg 
169 litie of reaſons. 
ces.) - Here this word Reaſon isnot dilenry Tene- 
re.) rally, but ſpecially, for the. equalicigpt | the 
d[ quotients ariimg of : the numbers compared 
un together; As in.2,6,41 2-what reaſon ar pro- 
-:;;| portionalitic 4s betyeene;2.ang 6; the-ſameis 
»:/+] betweene 4 and 12, that, is, (ubcxiple-And'if 
+.« | foure numbers be gireRly proportignal,they; 
+ | ſhall bealfo-proppxtionall many 
1) crollewayes/ wr hIKuanner., > 181-4. nies 


DO mo 6 2: / ty $46 * Backarrd, 
” ” 


or C alt 
_Diſiantt is 5 0 that apreerh ENT AE? 1 termes 
nor' proportionaditte, or reaſon... . ME: 
\Asin6,'3,:26, 8,-for here are two: double 
Proportions diſtinquiſhed bothi\in;.termes. 
and in reaſon , becauſe that betweerie. $3 
and 16 there-1 45-notthe ſame; reaſon, 9 
m__ is betwene 6and.3 and betwecne 16 
an p £23307 
 Diſountt {Pte cop Reth of foure 
rerves at the leaſt; 1t hath this propertie that 
the produtt of the extremes, u equall tothepro- 
de made of the middle number 1, and ATOP: 
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xo THE SECOND PART: 
_- Among the properties of Geometricallfl' 
proportion | ſet foorth by Euchde ; this is fat 
molt excellent and neceſlarie to be knowne, ſa 
becauſe the force and fruirfulneſſe thereof is | u 
ſuch, that it may very well be called the } b 
head of eyphering ,' that is, the foundation | t 
and oft-ſpring of all rules, as we (hall ſee | t 
hereafter, It hath chis meaning, that the! | t 
number-made by muleiplying of the firſt in-' | « 
co the fourth, is equall to the number made: | * 
by multiplying the ſeconde into the thirde, | 
as ins, 4, 18,12, the produ&t made of '6, | 
multiplyed-by 1 2 is 72, the which, num- 
ber ariſeth by multiplying che middle num«., 
bers 4 and 18 one by another, And this thing 
1s proper to-continuall , and generally to all 
'Geometricall proportion, as wee ſhall fee | 
hereafter, * MURAD, | 
T hu propertie miniſtreth vnto vs the golden 
R ule , which three proportunall numbers be. 
ing ginen , diniding the produtl made by multi<" 
plying the third mito the ſecond" by. that wohich 
remaineth, findeth one rhe fourth” proportwnall” 
- 'Out of the fore named tie,as out of 
a moſt plentifull ſpring is'drawen this Rule, 
wherein conſiſteth the chiefeſt partes of ca- 
ſtirig-accounts. The which ſome for the ex- 
cellencie of it doe call the Rule, others the" 
rule of Proportion , other therule of three, 
and all: men all moſt in generall, for the ex 
cellent vſc of it, doe call it the golden _ 


OF ARITHMETICKE. Tor 
ical[{[The drift and end of it, is the finding outof 
is is a fourth terme,or number, that [hall haue the 
ne, [ſame proportion with the three numbers gi- 
Fis )ucn;; the which thing it bringeth to palle 
the | by multiplying two termes of the propor- 
tion | tiohs giuen one by the other ,that is, the an- 

ſee | tecedent of the one, ,and the conſequent of 
the! | the other, and dividing the product by the 
other - which remaineth ; for the quotient 


1n-' 
ade+ | will be the fourth number of the proportion 
de, | given. 


6; | Asin3,2,9, Ideſfiretoknowe the fourth 
m- | that ſhall be to 9, as 2 ts 3, multiply there- 
n=, | forez byg, and diuide 18 the produdt by 3 
18 |} whichremaineth, the quotient wall be 6, the 
lt | proportionall number which was ſought for. 
2 | +» The'cauſcof thisconſequence is. manifeſt, 
becauſe hamng, the product of the, middle 
numbers, it 1s all qne-as if you ſhould ſay, 
that,you had the product made- of the farſt 
and fourth numbers, and; to. proue that, or 
to bring. to light the ; fourth number lying 
hidde in the produ@', you mult diuide the 
produdt by che firſt number, and-fay., that 
the quotient is |the other number; vn- 
knowen which made the diuidend : becauſe 
that eucrie numbers diuided by thoſe num- 
vertiog which it is made , and cuery'pro- 
du diuided by one of the multiplicators | 
bringeth forth the other, - | | 
.*As in g, 6, 12, I delire to finde the fourth, 
multiply cherefore 6 by 12,that is the middle 


E OC EEE: 
br 102 THE' SECOND PART * 
number, then I ſay, the'produR 72 is'thel®” 
produt arifing of 9, and the Golly number | p44 
vnknowen . The produtt then being had; thy 
and one of the multipliers knowen, the other 
cannot any longer be hid. Wherefore I di- 
uide 72 by 9 the quoticnt will be 8, which is 
the other multiplier, -and alſo the fourth 
number in proportion : thus, 9, 6, 12,8," '* | | 

T hu rule t vſed in waking f DR or a | 
nifolde. 
Simple proportion ts that whech conflet | 
onely of foure termes or numbers. 
The forme voherenf is double, for atop the | 
proportion proceedeth dwreftly forward , or elſe 
backewarde , _—_— it 6s called Dire, or 
Reciprocal. x | 
1 call that Dire proportion', ; colatole "" 8 
the farſt terme us to the ſecond, ſo and third k i fo '® 
the fourth, and croſſewayes, | 
. Which is Dire@; proportion, may & | 
ealily*gathered| by this, that by howemuch 
the third number is greater orleffe , by fo 
much the fourth in order.ſhall be wt tr 
teſle, whether the numbers be giuen ofdina- 
rily, or croſlewaies;or backwards. '' | 
eAnd it ts handled two manner of wayet.,"fov 
fomerimes beſides the ordering of the terms there 
25 nothmg elſe r equired : : ſorpetrmes it ett 6 
ſome former hind of numeration. | 
T he ordering or ai ſpon mp of the termesr to 
conclude the proportion attrubuteth to exery one 
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that is gucen his owne place: that #, to the thmyg 
which 
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O F'ARITHMETICKE: Toy 


thefevhich 15 called into queſtion, it gineth the third 
b 


er | place: the firſt place to the thmg of the ſame kind: 
ad! 8 che muddle place to that wohich remameth, 
ap) The lawfull order of the termes is that 
i. | in diſtinguiſhing the reaſons , we toyne the 
is | conſequent of euery reaſon to his owne 
antecedent of the ſame kind. As if T ſhould 
| fay, ſeeing Jupiter in foure moneths moueth 
42 | tenne- degrees 1n the Zodiacke : therefore in 
| fixe monethes it moueth 15 degrees. Here the 
{ proportion ordinarily ſhall ſtand thus , 4, 6, 
| 10, I5. For as 4 monethes is to 6 monethes, 
fo is 10 degrees vnto 1 5 degrees. For here 
alſo the produft made of the extreames is 
equall to the product made of the middle 
! numbers. pew bs 
But the termes in the Rule of proportions 
1s otherwiſc ordered, becauſe 1n things of one 
| kind the queſtion is not ſo moued, that they 
ſhould be ioyned together , but croſlewayes, 
For we doe not moue the queſtion cuſtoma- 
bly from the antecedent of the ſecond rea- 
ſon to his conſequent thus, if 4 moneths 
; | are 6monethes, what are tenne degrees ? But 
the queſtion is moued from the conſequent 
\ | of the firſt reaſon to the conſequent of 
the ſecond croſlewayes : if 4 monethes giue 
to degrees, then 6 monethes ſhall giue r5 de- 
grees, Therefore ſeeing the proportion is 
moued croſſewayes : and thereby may be 
handled more conucniently, and may bebet- 
ter concemed by this meanes of the learner, 
ITE 
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therefore in the ordering of the termes , 
place them which be of like ſort  croſſe 
_ in ſundrie places, not ioyntly toge 
- racer, 

And hereupon the queſtion being moued} If 
Comewhat contuſedly,we mult ſet that terme}-- 
that hath the queſtion adioyned vnto it in}- 
the third place, and the terme of the ſame} 
=»  kinde, that1s the terme which bctokeneth 
the ſame thing, and. is called by the ſame 
' name in the firſt place: and the other in 
the middelt : then mult we followe the Me- 
thode and direction of the rule, mulciply- 
ing the thirde by the ſecond , or contrari- 
wiſe, the ſecond by the third , and diuiding 

the product by chefirlt, 
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Theexamples. 
CA traweller 5 to goe 180 miles, Vohereof he 
goeth 9 im two dayes, the queſtion i vohen he 
ſha/l end his 1urney. 1 


Here the queſtion beeing propounded 
ſomewhat contuledly ,.you ſet in order the 
termes. And for ſo much as the queſtion 
is moued about the 1 80 miles, in what time 
they may be gone thorough , you {hall ſet 
that number in the third place, the 9 miles 
being a terme of the fame ſort, ſhall ſtande 
in the firſt place, the two. dayes in the mid- 
dle. Then multiply 2 by 180, and diuide 


the produt 360 by g,the quotient wit be 40 
qv ence 


OF ARITHMETICKRE. roy 
' weſthe fourth number in proportion anſwering 
oſſeJthe queſtion. The example is thus: 


B56) If g reqmre 2 dayes, ergo 180,40 dates, 
ued} If a pole ſixe foote long ſtanding vpright vppoy 
me): "the ground caſteth a ſhatowe tenne foote long, 
\in!- 41demanund how hugh that Tower ts, wohich 
me|- at the ſame time caſteth a ſhadowe 125 foote 
eth} | /onp.. 
Here I ſee that the numbers giuen-arepro- 
portionall . For as the height of the pole be- 
ing knowen is vnto the ſhadowe, ſo is the 
hight of the tower vaknowen vnto his ſha- 
dow, The termes therefore being ſet duely in 
order, and handled according ynto the rule, 
the example ſhall be thus. 


Tf10 gine 6: ergo 125 ſhall gine 75. 


Afterthe ſame manner in this rule may 
the parts be orderedand handled, as may be 
perceiued by the examples following: 

If the ſixt part of the Moone encreaſeth wyhen 
ſhe ts aift ant from the Sunne the rwelfth part 
of a:circle: how bipge ſhall ſhe be when ſhe is 
diſtant from hm halfe a circle, 

Herethe firſt terme ſhall be< of a circle, 
the ſecond & of the Moone, which in that di- 
ſtance is lightened with the light of the Sun: 
the third :, the worke being wrought there 
ariſeth 1, which fignifieth that the Moone is 
at-the fall when ſhe is halfe a circle off from 
the funne. The termesare thus: | 


x 


OO Ts DNS TX CTY ws 


”s _ = 
-_- - 


: : 6 i <4 - 2% 
j . + " £ 
- 4 e ' Pp. I - _— 4 4 
— - Li —_ 4 
= ” - 4 Y - C d d. 4 
"= - ” - »-> FI Pm 4 wu Me » - p ” . 
£ —— WO. #N% 
| 
\ 4 \ L "4 $ "A & ; 
'w \fN " vp <4 I” k , G 


__ 


5 
4 F 
4 Fl 
LA 
4 
># 
3, 
o _ 
* S* 
k 3 
- 
% CE, 
> 
\ 
FS 
- — 
SY 
« < 
" 


<uce 
& (220 


bd 
5 - - 
- 
WM 


| 

HG  S7. 
—— 
—_ 


- | 
o 4 | ' 
, ” « _ 
_ , 
2 <- FF 4 
; PP. ww WH % . 
Reg 
% p HQ \\ Ls 
XA hy 4 —I 
_—_ — - #4 _ — 
” 


- 
" . 
uot 


- 
= * ”, - 
_- 


. 
- 


= | A þ. 
- ' " . 
WF. ” "E _ wo © 4 
_ _ - ENV WH n 
IVA WP OY Wu 
W= - - - 


WV 


. 

- - | -# th. of 

N ” —_ a «4 _ 

. A 4 > 4 : & _ 
LS WT - 


£7 


RU FERD ths GOES 0 COIER STO $ 
"OR _ 4 PART 


"7 pokip in the Ke part # a month 
Crowne, vvhat aoe 1 ſpend in 2, of a ll 


- . Herethe termes are giuen 11 order , wher- 
fore Lmulgply the third by the ſecond,:the)l p 


facit will be./-,, which being diuided by 3 af 
fer the Manner of parts or an thequo- 


> , thus; - 11; 
> (= 51 1110 p14 5g <; | 
But here if you defire to = the of 
of + of a, crqwne or of any other fration 
whatla ever;: You thall ſearch it out in like | | 
manner.by the rule. For that they teach com- 
monly . that the number made by multiply 
ing of the numerator \, and the partes of the 
whole being.knowen, mult be dwided by the * 
dcenomanator!; whereuppon Proceedeth the | 
value of theparts giuen, it'1s nothing elle 
but to practiſe the rule of proportion. Pod it 
1s all. one, as if you ſhould fet the denomima- 
tor of rhe parts in the firſt place, the nume- 
rator.in the third , and the patts of the whole 
being knowen 1n the middlemoſt place, and 
ſo workeaccordingly.As,putcaſe three parts 
of acrowne be 45 pence, you ſhall inde out 
the value of 4 part thus: 


If 3 be 45 pence: 1 ſhallber5 pence,. 


If one or more of the termes be mixt, you 


— oe. oo ag AX 


mult vic the ſame methodeywhich before _ 
vie 
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OF ARITHMETICKE: 167 
{bſcd in whole and broken nambers: ſaumg 
of 1 kat both the whole and broken' numbers 
ho aft firſt be reduced into fractions, As the 
" hqueſtion being mouecd, two yardes and ; of 
et-lcloth arebought for fitte crownes, what ſhall 
thell pay for 5 : of a yarde: youſhall reduce thers 
af-|fore the firſt terme vnto ? , the ſecond vnto 
uo- 5, the third ynto F whereof thereamount 13 
be | crownes & 7, which is the number required. =*\ 


Certaine abriagements. YC \ 


In wholenumbers it ſhall not beamifle t6 
haue regarde vnto the abridgement follows 
| ing. It of the proportionall numbers guuen, 
the firſt and ſecond, or the firſt and thirde 
be compound one to another, then they be- 
! ing duuided by the greateſt common dwuatfor: 
" the proportion ſhall be more biiefly conclu- 


E | ded by the prime numbers. -7 « 

© | Thereaſon of this abridgendept is-this, be- 
t | cauſethe termes being chaup? after this 
» | manner, yet the proportions nat chaunged 
. | bythers prop. of the fifth booke', where it is 
| Caide, that Lrkeiparrs of mmnlriplites , and alſo 
their multiplies compared roger her hane one af 
the amt proportion. As itn 1.2; 32, 15, becible 
12 and 32 arecompound one'vnto the othef, 
therfore they bemg ditided by 4;T take theit 
quotients 3 and 8$ in ſtead of the numbers 
gluen. Thus, if ;'giue 8, therefore 15 {hall 

ine 40, 


ApSIBG ſecing the ſt nd he third tha 


- «v 
- 
-_'s 
© = 
_ _ 
——— of i " 
-. 


- 
" - 
x 


” —_ 


| ” ws 7 .* ” 
| © 58 © an om S > 
> . RN NTLLLN 


+ " 4 " - 
_— > 
& 


” 
AF 


, 


. 4 , | 
4 4 . . 4 . hes 
SANSA 


— 
47>, 


& * a - 
_ 
_ - 
ar 
#..% 
"4 
AS 


= R_w EE | 
- h-- 
_ J F< 
) % 
+” , - 
* A 


q 
Ly 
. 
: a 
F = 
; ” _ 
. ; l 
I —_ — 
=——_ > —_ ” 7 —_ 
; \ 
: - | 
Ll 


is to ſay 12 and 15 arc alſo compound the on 
vnfo the other: taking their quotient 4 anc 
5, being prime numbers found out by thei 
greatelt common Dwuiſor , tor the number 
giucn, the proportion may beeafily conclu 
- ded in this manner, 
If 4 be 2: therefore 5 ſhall be 40. 

In the trations it ſeemeth a briefe kind of 
working to diſpatch thematter by multipl1-) 
cation onely : to wit, if you take the number! 
made by multiplying of the denominator of! 
the firſt terme, by the numerator of the ſe- 
cond terme, and then by the numerator of| 
the third terme, for the numerator of the 
fourth : and the facir of the numerator of the 
firſt terme, by the denominators of the ſe- | 

cond.,and third for the denominator of the 4. 1 
"The I of them is thus - , 


— — — — ther ariſecth — | 


As L - F1Me 5, <T halls 5. Liue? WA 
4 by 2, oO ariſeth 8, then by 5 , the produ&d 


$8 40, which is the numerator of the number 


which we ſceke for. Furthermore multiply 
I by 3, and then by 6, the facit will be18, the 


part WA3 of '\k fourth terme, Theexame 
pleis thus: - 


| + 3.ergo 5 $, Or'2 5» 7ff 


CHAP. 
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c Ong. CH AP. XY). 
4 ane Of examples of the rule of proportion, re= 
thei gniring ſome kmde of ſmple nume- 
ber ration before them. _ 
nclu 


I NV the former examples, the rule of proportion 
| 4 was ſample. 
nd off But oftentimes it requireth ſome certaine kind * 
1pli-} of numeration to goe before it : the vohich nume= »\,, . 
nber ' ration ſermeth to the ordermg of the termes of the * * 4 3: 
Tr of! principall. proportion, actoramg to the nature *=-- 
and lawes of the queſtion propoundead, that ther= 
by the proportionall number grvhich wve deſire to 
know, might be vouth more eaſily found ont. 

And this numeration ts drawen ont of both 
the partes of Aruhmeticke : Sometime.out of 
abſolute or ſmple Arthmeticke ,. and us either. 
ſimple or mixt. .. a3" 2s 

Great is the varietic of thoſe. queſtions 
which may be reſolued by Geometricall pro- 
portion, Wherefore here wit is to be requi- 
red,that by the former conditions.and nature 
of the queſtion offered , wee may be able to 
perceiue what 1s meete. for the vnknitting 
and conclufion of the proportion , and howe 
alſo (as it were a certaine,preparatiue to the 
future demonſtration)the termes,of the pro- 
portionlying hid,.are to be vnfolded, order- 
red, ſet downe, and to be applyed to the rule 
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" Furſt therefore in this example adaition of 
hole numbers itrequired. melee > 
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| Here alſo Addition helpcth to the ordes 
ring © 
daily iourneyes 5 and 
which is the diſtance 
the rule concludeth, - 


THY 


he —— 


If 120 be worth 
[DI Another. 


THE SECOND PART 
e1 Y intener buymg at Anſainltalie 0 bogeſ+ 
heads of wine for 2400 ſs.laid out for the ca- 
riape of them toBaſill 1200 [5.and tothe Wag - 
geners for lading and valading them 30 [. 
for cuſtome in amerſe places he paide.5 9: his 
expenſes mm his tourney came to 64. He defi 

. Freth to gaine 800. 1 demannd for vuhat he 
hall ſell an hogched, bo "Sor 


In this example Addition ordereth one of 
the proportionall termes : toradde the price 
to:his expences , and to:the /gaine, the totall 
will be 4544. Whereby I percciue that the 


number of the hogsli&s aflizned is vnto this 
totall fumme as one hogshed is to the price 


which we ſeeke for. Wherefore the example 
ſhall bechus. | 


fſs.._.___ Hog. [ſes 


Hog WL 
4544 * ergo 1 genes 37 


7 wo tranellers gomg from Baſill unto two cou- 
F ad os 0d #5 , » ; 
_ tra#i places , oe tramaile a aitterſe paſe one 


” 
: 
= 


faſter then the other : the one goeth enerie 


Ip : 


4 of $54.4 ## 4&4 w , T C28? 22 
don fete Prber: 
oe Ones Hhey foal te 6 [ender it B08 


SH _» © > 


one of the termes . For adde-their 
, the totall will be 8, 
or oneday,whereupon, 


OF” ARITHMETIOKE. 

day. miles, dayes miles, | 

I gineth 8; therefore 9 72 | 
Examples of ſubduttion gomy before. 


A pipe of voater voydeth into 4 ceſterne contay- 
mng 250 firkins geuery bonre 24 firkens ,now 


there rnnne out at another pipe enerie hourem y fee 


I6 firkms, 1 demanud in vuhat time the ( e- © 
fterne will be filled. 
Here you mult find out by ſabduRtion,one 


| of thetermes of the proportion to be ordered | 


according vnto the rule. For reafon telleth 
me-that I muſt feeke out the exceſle of the 
filling abouethe emptying.Subdudting ther- 
fore 16 firkins from 24, there remaines 8fir- 
kins, for ſo many euery houre are left in the 
celterne. Hereby the proportion may eaſt OY 
be concluded: 
8 Remame ml: ergo250 31 5 

A certaine man. {elling an hundred pound of Ceres 

raine kinde of marchandiſe for 15: CYOWnes, 

fornd at the lenath that m an hunared crowis: 


be had loft {0 much as he paide for euerie hare 
dred voarght : 1. demaund what he paid Yor => 


an hundred, 
Here you ſhall ſubdu& the price of. an 


hundred -pound,to wit, 15 crownes, { which 
number alſo repreſenteth the.lo(le) out of an 
bundred crownes, the remainder will be $5, 
the firſt terme of the proportion. Foreuen, as 
$5. crownes which is the ſtocke diminiſhed, 


in vato an 100, which is the. Ion ſocke:. 
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F > Ir THE SECOND PART. 
cucn ſo 15 the price of an hundred waight 
which was loſt, muſt be vnto the Nocke 
whereof it was rayſed: whereupon the termes 


ſhall ſtand thus : It there remaine 
Crownes, 
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Examples voherein Multiplication t! 

fv gocth before. it 

[3.1 ef Poloman going vnto the V ninenſitie of Baſil | t 

Fo 108 29 or als to ſind, delinereth unto a Marchant 126 | C 

6 mult © du of golden Ducats ( exery one bemg valned at 28 | 1 

I j ® ' 4; wrſati, to receine agame of hm for them at | | 

o5 þ 18 7 ah mats Baſill ſluerlmgs ( vwuhich commonly are oal- || 1 

: +MAL 1+ norms os ted T haters) bemg wvorth 18 vrſati. The |, | 
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| i" | keler; queſtions how many ſuluerlings he ſhall re« 
6 {- Core. 
.| 2 - ſo *  Hereyouſhall reduce by multiplication 


Wot 126 ducats vato vrſat1, accounting to euerie 
3 azune ducate 28, whereof the whole fumme amoun- | 
9 Ya} rethvnto 3528 vrſati. Then looke what pro- | 
J' 6 portion there is betweene 18 vrſati, and one 
filuerling , the ſame there is betweene 'the 
whole number of the vrſati, and betwenethe 
filucrlings which we ſecke for. Wherefore 
the termes ſhall be thus : 
Pr/ats T hater, 
18 are worth 1: ergo 2528, 196 

| Thisand ſuch like examples may be alſo 
reſolued by the rule of reczprocall proporti- 
on, as ſhall appeare hereafter. 
He that hath 34 crownes for his yearely vvages, 


vohat bath he for erght dayes? | 
"R974 Here 
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OF ARITH METICKE. 17. 
Here ſec there is a queſhon of proporti- 
| on moued, but for ſo much as the firſt and 
! third termes be of a diuerſe denomination, 
| Treduce them by multiplication to one kind. 
| of denomination, And ſo generally the terms 
' of diverſe kindes are by a former multiplica- 
' tion tobe drawen to the leaſt denomination. 
' Therefore I take for a yeare 365 dayes, and 
| that the account might be the more exaQ, I 
\ diuide the 34 crownes into 510 vriati/recko- 
ning 15 vrſatito a crowne) or if it pleaſe you 
\ to bring them intoa ſmaller coyne, you may 
- | refolue them into pence, and then the exam- 
' | ple ſhall bethus: 
1 365 flo: ergo 8 11.5 | 
| Sometimes Multiplication goeth before with 
' Addition or Subduttion. | 
The examples of the firſt. 
\ Hethat deſireth in ſxe crownes to gaine 10 vr = 
|  ſati, how ſhall he ſell a pound of that vuare 
which coſt 20 vr (att? 

' For ſo much as the money here ſet downe 
is of a diverſe denomination : firſt of all I re= 
duce the 6 crownes by multiplication ynto, 
vrſati : valuing euery crowne at if vriati, the 
facit 18 90. Whereunto if I adde the gaine, 
'the whole ſumme of the vrſati, to wit, 10 
ſhall be the middle terme of the proportion 
after this manner : | 

If of go there ariſe 1 00 : then of 20 22: 
In the leaſt termes thus : 
g IO; ergo 20 22; 
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e4 Butcher , delitering unto his ſeruant\ 216 
| CrOWBes ,; {ent hin to market Voillng him to. 

buy 4s many. Oxen, Calues , Weathers, and 
\ Hogges of euery ove an eucn number , as that 
money Vvould afferd him to buy : 1 demaund 
how many beaſts he bought. 


Firlt let vsappoint the prices : an Oxe at 
rt crownes, a Calfe at two, a Weather at one | 
crowne and 5 vrſati, an Hogge at 3 crownes 

and tenne vriati. Here then is there a double 
multiplication with' addition required , to' 
the ordering out of the principall proporti- 
on. For hereyou muſt re{olue the 216 crownes 
by 15 (for at{o many vrſati doe Germaines 
commonly: yalue their crownes ) into 3240 
vriati :\and likewile reduce the ſeucrall prices 
of eueric beaſt vnto one denomination : to 
wit, the prices of the Oxen vnto 165,of the | 
Calues vnto 3 o, of the Weathers vnto' 20, of | 
the Hogges vuto 55-vrſatz, and then adde to- 
gether the prices of the ſame denomination, 
the totall 270 ſhall be the firſt terme of the 
proportion. For as this number 1s to one of 
_Eachkind of beaſts, ſo the whole ſumme. of 
money is vntothe number of the beaſtesyn- 
knowen. The exampletFthus : 
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,270 gre 1: ergo 3240, 42. 
T he example of the latter. 


ef theefe haning by ftealth conuayed away Cer 
raine ſilner- veſſels, in his. fyght goeth enerie 
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| my. 
day v8 furlongs, Fonre dayes after the owner 
 followrag.the theefe on horſebacke, rideth e- 
werie day 174 furlongs. 1 aemannd vohen he 
ſhall ouertake him. | 
For the reſoluing of this queſtion, two 
termes of the principall proportion muſt be 
ſet downe, the one by multiplication, the 0+ 
ther by ſubduction. For firſt we mult ſee how 
farre the theefe was gone before the owner 
eſpying the matter cntred his lorney, Wher- 
fore I multiply 128 furloigs by 4 dayes, .the 


facit is 512 furlongs. Secondly , I conlider 


how much the latter outgocth the former e- 
uery day.. Subdutting therefore 128 from 174: 
the remainder is 46. Then looke what pro- 
portion the dayly exceſlc hath vnto a day,the 
ſame proportion ſhall there be betweenethe 
former flight and all thoſe dayes wherein, the. 
latter ouertaketh the former . So that the 
termes of the proportion ſhall be thus: , 
46 pine 1: ergo FI2 11 55» 


CH AP. XV... 


Of examples of the golden Rule, vuhereinthere 


z required ſome numeration of broken 
or mixt numbers. * 


] N the former examples before the proportrons: 
L could be concluded, there vwvas required aver- 
tame numeration of wobole numbers : un thoſe 
which fallow, the numeration is of broken or 
fmt numbers, | " Fi 5 Af. 


FW 


6 THE SECOND PART 
Example. I. 

A certaine man ſelimg his howſe for 75 crownes, 
findeth he hath gotten the fourth part of the 
money vohich be paide for him, 1 demannae 
vvhat he paiae for hun? - | 
Here adde vnto the money which he gaue 

( which 1s ſuppoſed to be +) the gaines, to 

wit 5, the totall will be £: for he that of his 

ſtocke laide out raiſeth 5, he by 4 gaineth 5. 

Wherefore the principall proportion ſhal be 

thus : F 75: ergo 4, 60 

A Farmer hauing gotten by one yeares harueſt 
cert aine [aches of corne,, payeth to his Land- 
lords for his yeares rent, to one + , to another 
- ,and hath remaining 3 5 ſackes: 1 demaund 
how many he had at the firſt. 

In this and fuch like examples of broken 
numbers hauing diuers denominations, out 
of the leaſt number which may commonly 
be dinided by the denominators of the fra- 
Qions giuen , muſt be drawen whole obers 
being vnto the number diuided as the parts 
aligned do require, As here the lea[t number 
which may be diuided by the denominators 
ſet downe which are 5 & 41s 20: wherot ; are | 
8, &; is 5, which being added together,& the - 
comon denominator ſet vnderneath do make 
23.The farmer then of his whole heap of corn 
which is ſuppoſed tobe 20,paid 13, wherefore- 
7 being ſubdued out of 2, there remaine. 
2: wherupon the denominators being.omit- 
ted, the termes ſhall thus be ſet cogether* 
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OF ARITHMETICRE. 
7 are 75: ergo 13 were 65 
eA certaine man ſelling his horſe loſt the ſixth 
part and. of the money which he paid for it, 
and had remaming 243 crownes: the queſtion 
& wvhat the homſe colt him. © 
This example is liketo the former-for you 
mult take the lealt number which may com- 
monly bediuided by the denominators of the 
parts 2iuen,6and 15,to wit, 30: whoſe parts 
being of the ſame denomination, to wit, is 
5, and +are 4. The partes added make 2, , 
which being ſubduRted from; leaue5; where 
vpon! the proportionall numbers according 
to the rule {hall be; 
21 are 243: ergo 20 347 74 
So much was the principall ſtocke wher- 
forc heloſt 104 crownes 5. 
Sometimes not onely ſimple, but alſo mixt nit 
meration helpeth oftentames to the ordering of 
proportion, | 


For example. | 
Of three ſiluer pots,the Gf wayeth 12 halfe oun- 
ces and, ,the ſecond 16 the third 23 4.T be 
half ounce t worth 11 vrſati +: vvhat then 

z the price of the pots? 

Here of neceſſity muſt addition of mixt 
numbers goe before, although the principall 
proportionalſo confiſteth of mixe numbers. 
For the _ of all the pots being added to- 
gether,you {hal haue halfe ounces 524:wher- 
opon the proportion ſhal}be thus framed. 
 Jf x coſt 11 5, therefore 52 5, 6015 
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18, THE SECOND PART 
eA Vintener haning bought 16 hogcheds of wine | ? 
for 27 4 crownes,the price of the vvine falling, | t 
could. not ſell them but for crownes 19 £: 1| t 
demannd vubat he ſhould hawe loſt if there | 1 
had bene 84 hogsheas ? | I; 
Here ſubdution of mixt numbers muſt | 
go before. For the price of the thing ſold for 
leſle then it coſt being ſubdued our of the | 
Price which it was bought for, will bring out | 
the ſecond terme of the proportion, ſo that 
you may eaſily anſwere the queſtion. There- | 
fore 19 being ſubdued from 27 £ there | 
remaines 7 2, theloſlein 16 hogſheads of | 
wine, Wherefore the termes of proportion | 
ſhall chys be ſect downe: | 


In 16 hopſ: there are loft 7; :ergo $4, 41 2, 


Mixe numeration is more common a great | 
deale then any other , becauſe the meaſures, | 
prices, &c. of things are ſcldome contayned | 
in whole numbers : wherefore the ſtudious | 
may here haue plentifull matter to exerciſe | 

_ himſelfein. 


Of examples of the golden Rule requiring 
x + . proportion before them, 1: 
H Itherto numeration ſed in ſanple and ab= © 
4 /olate eArathmeticke ſerued to the finding = 
eut of the conc(nſuon ivGeometriall proportion. 
$263 and” hh: _ 


OF ARITHMETICKE. 115 4 
ne | Tet oftentimes ſome part of compared Arithme- | 
0, | rick ts required therunto:as for example,propor- 
1 | tion either Arithmeticall or Geometrical. Firſt 
re | then let theſe be examples wherein Arithmeti- 
| call proportion muſt go before. 


lt | eAn Efpie enformeth his ( aptaine of the diſtance 
hi of hs enemnes campe after thu manner. If we 
"+ | take our tourney hence, and goe the firſt day 
{a | 

30, the ſecond 28,the third 26: furlongs, dimes 
at 
: mſhmg after that order enery day two fur- 
& | {ongs, ve ſhall meete vuith them at ſifteene 


| dayes end. Now the enemie knowing of their 
of + 06/08: | 
comming , maae toward them, [0 that at nine 


” | dayes end they met together. 1 demannd how 
| farrethe Captaine vuent before he met wvith 
| © the enemie. Pp 
Here firſt and formoſt we muſt gather the - 
: ' ſum of the proportion Arithmeticall (which 
b | 


4 | commonly wecall progrelſlion)whoſe termes 

| are 15, and the extremes 2 0,and'z: the whole 

: | ſumme, thenis 240 furlongs, which is the 

© | ſecond termeſeruing to concludethe Geos 
| metricall proportion on this manner, 

IF 240: ergo 9 I4%4 "I 

. So farre therefore they trauelled, the reſt; 
to wit, 96 furlongs theenemies went, 


| eAlabourer woas hyred for this woages,, to re- 

' | Ceinethe firſt day a penme,, the ſecond three, 
= |, zthethird fine , and after the ſame order bus 
4 wapes ſhould be continued for the dayes fol- 


ﬀ | . lowing: at length being diſtmſſed , he recet» © 
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329 THE SECOND PART 
wed 1500 pence, 1 demaund how many dayes 
he ſerued? | | 
Here if you gather together all the termes 

of the Arithmeticall progreſſion into one 

ſumme, you ſhall make a way tothe Geome- 
ericall progreſſion. As for example, if you | 
adde together his wages for 30 dayes', the 
firſt terme of the progreſſion being an vnirie, 
and the difference 2 , the whole ſumme ſhall 
be 900 pence: whereupon I may conclude: 
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1n the examples following , Geometricallpro« 
portion muſt goe before to mforme the prmewall 
proportion. 


| 
; 
: 
< 


#hen'a wveb of -cloth Contayning 40 yaraes is 
bought for 5 0 crownes, for how much ſhall he 
ſell the yard, that m an hunared crownes , de= | 
frreth to game 12? | 


Before you can conclude the queſtion by | 
Geometricall proportion, being as it were 
the decider of the whole controuerfie , you 
mult ſeeke out the price. of one yarde. If 40 
yardes are bought for 50 crownes : then one | 
arde doth coſtj1 + of a crowne. This ſhall | 
« the third terme of the principall propor= | 
tion, in this manner. If of an 
100 crownes there ariſe 112: thenof 


1 =there ariſc 1 ; 
e41 Marchant buymg at Venice an hundred 


 gardes of ſilke for a crowne 4 jarae , ſpent 
* | ”n 
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- OF ARITHMETICKE mar 
a5 a» his iourney and for the carriage of then 

20 crownes. At Lipſia wohere the yarae 
es is more by a quarter then the yarae of Ye- 


ne nice , he ſolde enery yard for 3 crownes. The 
e- queſtion is vuhat he gaynea* 


a4 | In this example addition of whole num« 

© | bers, together with proportion gocth before. 

17 | For his ſtocke laide out, and his charges 
being added , the whole is 130, Belides, 2 


to know how many yardes of Lipſia aun- 
ſwere the Venice meaſure, you ſhall worke 
| by proportion on this manner, If 5 of 
iN | Lipfia meaſure, make a yarde of Venice, 

then 80 yardes of Lipſia ſhall make an hun- 
dred Venice yardes, So that you may 
i | readily inferre the principall proportion 
thus : 


Af 1 ts ſolde for 3: ergo Yo 240 


y | _ Whereupon 130 crownes being the ſtocke 
y | and charges ſubduRed out of 240, I ſee he 


| gayned110. 
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O | e Another marchant bought three hogcheads of 
ie | home. T he firſt; vvayed 349 pound, the ſe- 
ll | cond 286 porna, the third 300 , out of ene= 
pa | rie hundred are ſubdufled teme pound be- 

cauſe of the weſſell, and a pound of honnie 
- &ſolde for 5 pence: 1 demaundvvhat be 

Is to pare. 

For ſo much as the price of one pound of 
honic is (ct downe, therefore by proportion 
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ſeeke out theprice of an hundred, 1-pound is 

ſolde forfiue pence: ergo 100, for 5oo pence, 

then addethe waight of che veſlels,the whole 
1s 110. yadde alſo the waight of the three 
hogſheds, the totall is 93 5 : whereupon you 

{ball conclude: p- | 

110 ate fold at 500 pence,crgo 935 at 4250, 

| ' that is, 170 florentincs, 

EAnother buymg two yaraes of cloth at three 
crownes., ſolde. ſixe yardes afterwardes for 
TI crownes, Hanuing got by this meanes 46 

| crownes, there ariſeth a queſtion howe many 

| yaraes be baught, and haw many he (old... 

- "Before you can come. vnto the principall 

proportion, you mult order the termes ther- 

of by a former proportion, and by ſubduCti- 
on.” Firft therefore you muſt conlider howe 
much the fixe yardes of cloth which after- 
wardes were fſoldeaat- anhigher price colt at 
the firſt, the which may eaſily be inferxedby 
that which-is preſuppoled \in che queſtion: 
for if two yardes colt three crownes, then fix 
yardes were ſold at nine crownes. This price 

IſabduR from 11 , and 1 ſeethat fixeyardes 

were {old.for two \crownes more then they 

colt. So that it iscafte to. refolue the doubt 
| mn I 2 come of 6, . then 46, dg 8 > 

e&A. Vintever bought. 124 hogsbeas © VN 019 


this conditton, that \ſubduting out of eerie 


vo hogſbeds becauſe of the leſs fine gallons, 
he ſhould pay for euery:hogſned 26-cr0 
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OF ARITHMETICKE 2g 


T ell me vuhat he 1s to pay. Ma 

Proportion going before with maltipli- 
cation and ſubduction, will ſet in order the 
principall proportion. Firſt I ſceke howe 
much is ſubducted out of al the hogſheds be- 
cauſe of the dragges. Out of two hogsheds 
aredrawen y gallons, ergo out of 120 hogges- 
heds are drawen 310, Then I reduce all the 


foreſaid hogſheds vnto gallons , multiplying - 


them by 32, for ſo many gallons doth cueric 
hogſhed hold, the facit 1s 3968. Out of theſe 
I ſubdu& according to couenant 310 mea- 
ſures: the remainder is 3658 gallons , where» 
upon the proportion ſhall be thus: . 

32 grue 26: ergo 3658 2972 x 
Of two ( arpenters, the one alone vvould frame 


an houſe in 30 aaies, the other in 40. Now 


taking another vuto them, they fimſhed the 

vvorke un 15 dayes, In what time then would 

the third man haue made u ? 

Here muſt you vie proportion with addi- 
tion, and ſubduRion of fractions, The farſt 
would haue done the worke it 30 dayes,crgo 
in 15 daies he finiſhed 5; or+ of the worke, 
che ſecond would haue wrought it in 40 daies 


ergo in 15 dayes he wrought 5 or 5. The 


partes added together are-Z of the worke? 


which being ſubdued outof £, that is, out 
of the whole worke, there remaineth; , the 
third mans worke. In ſomuch: that the pro- 
portion may thus be concluded:  --+ 

x is framed in 15: ergo £ 120. w.. 
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m4 THE SECOND PART 

Put caſe 14 pound of ſome voare were bought 

for 6 crownes , and exery hundred were ſold 

for 47 crownes : ſubautt ſo many pound out 

of the wohole as will m the [ale amonnt to 80 

crownes gaine. How many ponnd then vvere 

there ſold? 1 

To vnknie this knot you ſhall vie propor- | 

tion with ſubduction of mixt numbers, Firſt 

I feeke what he paide for an hundred pound. | 

If 4 pound be bought for 6 crownes, then | 

100 pound giue 425. Moreover torſo much | 

as an hundred pound were ſolde for 47 | 

crownes , therefore 425 bcing ſubdued out 

of 47, the remainder 1s 4 + the gaine of an. | 

hundred: whereupon I ſay, If 4 + come of ! 

100, then 80 of 1931 --. 

Sometimes many and ſundric kindes of | 

numeration,as well out of {imple as compa- | 

_ red Arithmenicke, goe before the principall | £ 

proportion, wherein the diligent young pra- | 
litioner may exerciſe humſelte. 
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Of reciprocall proportion, - 


TJ 1therto of ſample direft proportion: now 
ruſt we come to Reciprocal proportion. 
Reciprocall proportion ts that wuherem the 
rermes being ſet downe croſſewates,as the third is 
onto the ſecond, ſo reciprocalh the faſt. ts to the 

foarth, ef $79 | 
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OF ARITHMETICKE. 125 
Among the vulgar people we call Reci- 
procation the going backewarde- the ſame 
way we begunne: which is euidently feenein 
reciprocall proportion being compared with 
direct proportion. 
| For that way that dire proportion go- 
eth on forwarde, the ſame way reciprocall 
proportion returneth backwarde. For in 
dire& proportion the termes are proportio« 
nall , not onely as they itand in order, but al- 
fo croſlewaves : that 18:to ſay, as thefir{t 15 to 
the ſecond, ſo the third 15 to the fourth, and 
alſo as the firſt is to the third , {o the ſeconde 
1s to the fourth . But in reciprocall pro- 
portion the termes being taken firſt order- 
ly, are altogether without proportion, and 
crollewayes they differ in all reſpects'in that 
one is of greater mequalitie , the other al- 


| wayes of lefle: yea rather as the third-1s. to 


the ſecond, ſo backwardes , the fir(t is to the 
fourth, in ſo much that that which in dire 
proportion was the far{t terme, is the thirde 
in reciprocall proportion: and againe that 
which 1s the third in dire proportion, 1s the 
firſt in reciprocall proportion. 

For example ſake, if twelue hyred ſer- 
uantes doe their worke in 8 dayes, then 
24 {hall doe'it in foure dayes. Here are 
ſet downe foure termes of reciprocall-pro- 


portion, which being placed directly ſhall 


ſtande thus; 
Th 
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x26 THE SECOND PART 
A 5B C D *\ 

24 0272 4 
Here as A is to B, fo is C to D : and croſle- 
wayes,as Ais to C,foisB to D. But being 


ſet downe reciprocally , they ſhall be thus 
placed. 
C B A D 


Where 12 are notto$, as 24 vnto 4, for 
the one is ſeſquialtera, the other 1s ſextuple, | 
neither as 12 to 24, as8to 4, for in the one, | 
the antecedentis ſubdupla to his conſequent, | 
in the other it is double. But as 24 to 8, o | 
contrariwiſe, 12 is to 4: that is to ſay, as the | 
antecedent of 'the latter proportion is vnto | 
the conſequent of the former: ſo reciprocal- ! 
ly the antecedent of the former 1s to the con- | 
ſequent of the latter, Beholde the plattorme | , 
and manner of this reciprocation ſet downe | 

| Inthe termes following. 


I | WH I! QF JIN a PE of dire& | 
MI .ONMMMI The orler and places of reciptocall | 


But this reciprocation is ſooner perceiued | 
in the thing numbred, then in the barenum- | 
bers themſclues, and that by this marke: in 
that the condition & proprietie of the thing 
1s encreaſed by ſo much the more, by how 
much the morethepricetherof,or the waight, 
or the meaſure, or Gee ſuch like thing is di- 
miniſhed, For generally in it by how much 
thethird terme 1s greater , by ſo much the 
++ fourth isleſſer,and contrariyiſc, 
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R eciprocalt proportion hath this proprietie : 
the facit of the tvva former termes u equail to 
- | thefacit of the latter. 

4 From hence 1s there drawen a Rule, which 
s | when there are giuen threenumbers recipro- 
cally proportionall, diuiding the facir made 
| of the firit and ſecond, by the thirde fandeth 

r | out the fourth proportionall number, 
, || Asin the former example, 12, 8, 24, 4, the 
, | facit g6 made of 12 and 8 the tyo former 
| numbers, is cquall to the facie made of 24. 
| and 4, ſo that the manner of working may 
| well be concluded : if you diuide the facit g6 


- | the third in order for the quotient w'll be 4, 
- | Which is the fourth proporticnall number. 


| At Baſil the Bakers lawe commannaeth that 
| wwuhen$ buſhels of corne are ſolde for 40 
| pencegthe halfpeny-manchet ſhall waigh ſenen 
t | bhalfe ounces, wohat ſhall the loafe vwuargh 
when wheat ts ſold for 70? 


| |  Tcall hereanhalfepenie the -; of a pennic 
, | at Baill, whereof 25 makea crowne. In this 
example reaſon affordeth me this , that the 
price of a loafe continuing at one ſtay by 
how much the more the corne waxcth dearer, 
by ſo much the more the waight of the loafe 
. | muſt beleſſer, & contrariwiſe by how much 
the more the dearth decreaſeth, by ſo much 
the more:tthe waight of the loafe muſt en- 
creaſe ; whereby I perceiue, that inthis que» 
I 1j | 


OF ARITHMETICKE. ry 


' made of the firſt and ſecond numbers by 24, 
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228 THE SECOND PA RT 


ſtion T muſt ve the rule of reciprocall pro- 
portion on this manner : 


If 40 require 7: then 50 how many? 


Multiply 46 by 7, the facir ſhall be 280, 
which being diuided by 70 , gmeth 4 or two 
ounces, which 1s the waight of the loate. 

T hree milles in two dayes grmae 20 buſhels of 
corne,tn what tire then ſhall fine willes grind 
ſo many buſhels ? 

Here againe by how many more milles 
there be,in fo much lefle exme they (hal grind 
the corne. Wherefore the proportion ſhall 
be concluded reciprocally in this manner. 


3 grmae 2: ergo F I -« 
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eA4 certaie man borrowing 66 crownes of his 

friend, and repaying them at ſeuen monethes * 

end , promiſeth topleaſure his creditor in as | 

great a matter, Whereupon the creator af= | 

terward deſired to borrow of hin 112 crowns, | 
but they doubt how long te he ſhould keepe | 
the moxey,that the lending of hus money might | 
be correſpondent. 

For ſo much as the latter man deſired to 
borrow the greater ſumme, therefore he is 
bound toreſtoreit ſooner then the firſt ſhold, 
whoſe ſumme was leſle : whereupon the re- 
ciprocation ſhall be concluded thus : 

66 pine 7: ergo 112 4 xe { 

DO likewiſe che 5LIR —_— of redu- 


cing 126 Huogaric ducats ( cach of them 
being 
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OF ARITHMETICKE ng 
o- | being valued at 28 vrſati ) vnto Thaleri be- 


ing worth 18 vrſati, may be handled and rc- 


ſolucd after this faſhion, 
20 --| | 136: 18 I 96, 
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of | Of manifold proportion , and firſt of that which 
nd | wu campound by Aadition commonly called 
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1d ; CAddition, 
all * Chap. 19. 
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18 | | Prime, J©2 only,as 
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as | | cation, 
C. | required, < 
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Wy | pounded, - Or many kinds of nu. 
pe | S | andis two | ' meration:as thatwhich 
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= tiplication, and addiri- 
to | 8 | on together, Chap. 21, 
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EEO ND PAP 
Itherto hath bene handled ſmple propoyti- 
on , 44 well airett as reciprocall, bemg ſet 

forth by diuerſe examples : now followeth mani- 

fold proportion. we 
Manifold preportion 1 that wohich conſiſteth 
of more then forre termes.' 

Simple proportion difiunR , conſiſteth of 
foure termes, but manifold proportion con- 
fiſteth of more, as when in one and the ſame 
proportion there be manie confequents to 
one antecedent, or contrariwife, or elſe when 
there be two rowes of niibers proportionall 
12 two numbers,or fome ſuck like manner. 

CHMamfolade proportion # doable : for euther ut | 
i compounded m the termes, or els continued. 

T he firſt toyneth together the termes ginen, 
either by one onely hinde of numeration, to voit, | 
euher by addition or multiphcation, or elſe by 
more,as by addition and multiphcation together, 

Compound proportionalitic or propor- 
tion is faidto be that wherein the termes are 
vnited together. But the things ſo vnited and 
toyned together, are of many brought into 
one,and heaped together two maner of waies, 
either by addition or multiplication alone, or 
elſc both waies together. 

By Addition, as when many as well antecedents 
as conſequent s are taken and compared,ad one An= 
gecedent to one conſequent. 

Although proportions may be compoun- 
ded many wayes by Addition, yet of them 
all this is the moſt yſuall : wherefore this mo 
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| OF/ARITHMET! AE. 
ciall definition ſeruing moſtfor this purpoſe 
is taken in ſtead of that which 15 more gene- 
rall. For example fakeif 3 vnto 2, beas 9g vn- 
to6, then by addition 3 andy that is 12, ſhall 
bein like manner vnto 2 and 6, thatis $, ſo 
that che termes of the proportion may ſtand 
as you ſec, 


3 to 2 
12 vnto $: are as and 
9 to 6 


Inthis kmd of mamfold proportion, the rule . 


following # to be vſed, 

If inthe termes of manifold proportion 
the conſequent of the one proportionality be 
giuen added together, and the antecedents 
ſeuerally by themſelues , then as theantece- 
dents knit together by addition, are vnto the 
conſequents added, ſo ſhall the ſeucrall ante» 
cedents be vnto their ſeucrall conſequents, 
and fo contrariwilſe, 

This 1s the 12 p. 7 , ſaying that it is reuer- 
ſed and applyed ſomewhat more fitly to this 
purpoſe. For the words of the propoſition be 
theſe: If there be a multitude of numbers, how 
many {o ener proportionall, as one of the antece- 
dents ts to one of the conſequents, /o are all the 
antecedents unto all the conſequent s. And the 
ſame backeward is true alſo. By which con- 


-uerſion it appeareth how the examples which 


commonly are referred ynto the rule of fel- 
lowſhippe, hauing many proportions cous 
pled by addition, are to be handled and to be: 
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gr" :COND PART. 
reſolued by the rule of proportion, in which 
examples the antecedents of the one propor- 
tion areſct downe ſeuerally, to wit , the con- 
tributions of the partners , and the conſe- 
quents are added together, to wit , the com- 
mon gaine or lof[e;So that the contributions 
and common ſtocke of the partners, or elſe 
gencrally all thoſe numbers into which the 
other is to bee diſtributed proportionally 
mult be added together, and the totall mult 
be ſet in the firit place 1n ſtead of the ante- 
cedent of the firſt proportion , whoſe conſe- 
quent multbe the foreſaide number which is 
taken to be diſtributed proportionally. In 
thethird place the termes compounded by 
addition mult be placed ſcuerally, & the rule 
muſt be repeated as often as there be ſeuerall 
numbers, whereupon I may conclude the 
proportion. As in theexamples following, 


T hree men being partners laide thetr money to- 
gether, the firſt 60 , the ſecond 100, the third 
135 crownes. Nowe they gayned after 4 
wvhile 45 crownes, The queſtion is howe 
much of the games each of them by duetie 

\ ought to have, — © 


In this and ſuch like examples equitie and 
reaſon requireth, that chat which 1s gotten 
by the common ſtocke ſhould alſo be com- 
mon, and ſhould be ſo diſtributed,that cuery 
mans portion ſhould haue the ſame propor- 


tionto the whole gaine,that the mony which 
Na 


l 'S 
* 
* 


— _—_ " "W——_— 2 wo OMG 5 cy 0. 


[1 
: 
$i 
/ 
Li 
: 
£ 
Y 
4 
" 
is 


WS. a RO. #:48 


PR A. > 4 i An _ 4 " . : $2" L945 "XY 
ne x” uber <tc woe ad, edu Fac Ae > ME in 


" a.” hs " : 
- © Ow 4 CN EE II —CLY —_ 


oO IE IIET. + 


4 
! . 


OF 'ARIT HME 


he laide downe had vnto the whole ſtocke : 
and croſſewayes as the whole ſtocke is vnto 
the whole gaine, ſo then euery mans portion 
laide together, ſhould be vnto his part of the 
gaines, Wherefore here this queſtion of ma- 


nifold proportion is manifelt . Nowe the 
eermes giuen are theſe : 


The firſt propor. The fecond propor. 


J II III IIII 
60 
45 100 
I 35 


The conſequents of the ſccond proporti- 
on are ſet down but 1oyntly together, to wit, 
45 , the antecedents are ſcuerall. Wherefore 
ro conclude the ſeuerall conſequents,] ſet the 
whole ſtocke gathered by adding of 60, 100, 
135,to wit, 295 in the firſt place , which 1s 
vnto the whole gaine, as the {euerally termes 
in the third place are vnto the ſeuerall termes 
in the fourth place, which we defire to know. 
The example is thus : 


| 6o 9 73 
295 45: ergo 100 Ig 5 
In theſcaſt termes 59 9 135 20 5 


Three partners in a common ſtocke of 500 
crownes, loſt 124,tothe repayrirg vohereof 
the firſt vas bound to be contributarie 20, 
crownes , the ſecond 43: 1 demaunde hawe 
much euery one put ento the common purſe. 
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1E SECOND PART 
Here wee haue of the latter. proportion 
three antecedents , two are alligned in cx- 
preſſe words, but the third is ſet downe ſom- 
what obſcurely. But for ſo much as the totall 
of the three added together is ſet downe, to 
wit, 124, the third may calily be knowen by * 
fubduction. Adde therefore 20 and 43, the | 
totall is 63, which being ſubdutted out of | 
I 24 there remaines 61, which is the third 
mans portion in the loſſe. Wherefore as in 
the former example we gathered cuery mans 
gaine by euery ones contribution, ſo like- 
wiſe in this place by the partes of the loſle | 
we may gather each mans ſtocke, The ex- *' 
ample is thus - | | 
20 80 5342 | 
_124 | Fo0: ergo 43 173 oF | 
Or 3r | x25 6r 245 { 
{ wcero in hu Oration for Cecmna ſazeth : £4 | 
woman making her vuull departed thus life ſhe 
' made Cecinna heire of eleuen ounces and an | 
halfe of her goods , and Marcus Fulcinus 
the free man of her former husbande heire of 
two fixt parts of an ounce. Unto Eutua ſhe 
| "game one ſixt part. How much then had ene- 
rie one for hu portion, | 
In this example the whole patrimonie is 
diuided into eleuen ounces, halfe an ounce, 
and three {ixt partes of an ounce: thewhich 
parts are the antecedents of the late propor- 


cion, But in that they be of diuerſe denomi- | 
nations 


- | 
= %*S 

Comes” 
Fx 
—- 


= oy - 
. . , ” 
' . ” 2 , , a_ : , " \ : : : ; 
= . - -- s @ pry -- ”Y - 
- - ”Y , E Z * . ” - , ” : * i 
. . j ” " 
+» 4 , o os 0 - - oc - —_— — - — = - — -” FO. ” - - p gu ® # - 
—"- — - - - Ie —_- - 0 - os PIR *Y - 
ſh = ” = : - "+4 Y - a ” k C _ '4< - _ . = = _— - _ , - -= < 
”"» =. _ = % 4%. 6 = y* ” _ R _ %. 0 wo - 
Y ' F< ». % FI EN WEN 4 S # # - 
© = A " " 
k \ = % - % " * o 
EV NNE REN NANEWS AZ ; 
= nm _ = - 
R p = 
L = 4 2 "0 _y : 
w - y 
= A. 
hb - W 
o n py 4 - PS. - . . ha - : , —__—_ —_ 


b - ” . ; . 
” 4 a bY 
-_- - — , -_ ”- 
m - wm -P W - —_—_ 
_ - Rd hd 
SPENDS NR 
_ << % = 
44 - 1= op - me . 4 


OF ARITHMETICKE. nr 

nations] reſolue them all into the leaſt deno- 

mination, to wit, into fixts. If then you al- 
! lowtoanouncefixe fixths,and to the pound 
twelue ounces, there ſhall be in a pound 72 
fixchs. Whereof 11 ounces and an thalfe are 
worth 69, and two ſixths 2, one 1. Whereup- 
| on ſuppoſing the whole patrimonie to E 
| 2500 crownes, the termes {hall be thus : 


69 2395 7 
| 72 2500: ergo 2 Og + 
I 347 


| Three conenanted betweene them/elues , that of 
their gaines the firſt ſhould hane twice as 
| much as the ſecond. Now they had laid downe 
2.4 Crownes, and the third 36.But whenthey 
had gotten 12 crownes they cannot tell howe 
to diuide them lawfully according to rhear c0- 
uenant. 
| Here that which the firſt man laide down 
| being couertly expreſſed , mult be gathered 
out of the couenant. For in that he was tore- 
| ceiuetwiceſo much as the ſecond, it is ma- 
. |  nifeſt that that which he laide out was twice 
| as muchas that whereof the ſecond was con- 
tributary, whether it were money, or whe- 
ther it were his labour,”or whether it were 
valued in both. Wherefore if for the firlt 
you take 48 crownes the double of 24, then 
they being added together, the whole doube 
ſhall be remooued by the rule on this man- 
ner, 


—_— 
- 
$ : 4 
* - 
— -*. 
” - 
SS 
- % - 


COS 


_— ce 
—_—_ gm 
T 4 75 


 £-% 


*p 


TY Y F ” 4 . \ PX * 
—_ -. - a % % 
_— + $$» + i | 
_ - _ "_ — - 
” © w i Aa. l 2 © v 
: # & ' - . p . - . 


4 
f 
wn 
l 4 , 
. >= 
# 
"4 
p . 


——< 4þ- = *+ w 


- y = n Py ” ” 
-*_ # = —_ bo -” — » ik Py 

- -' 

- 4< — wa 4 ws 7 * ww P =_ = % 

4 % —_ _ _ A * > £ ws. 

- 
” 
%_ of f . 


29% SY pon oY 2x6 m5 >. 
RL NSN EAN NAN 


* . ” 
—— of 
YT 
RV 
Od * 4 
* 


on 
- . 
— 
= 
- 
4 


{> \ 


" . 
F _— 
- p_ - 
- —_ % __ 


| 


E SECOND PART | 


i 48 5y 
108 12 ergo '24 2 7 
9 I 36 4 


The good man of an houſe bequeatheth vnts 
 foure men 584 crownes , to be dinided after 
thu rate , that A ſbonld receme;, B\,C 3, 

D + , vvhat Vvas eucry ones portion ? 

Here the proportion of the parts vnto the 
goods which were left is expreſſed : yer the 
parts themfelues in the goods doe'not yet 
appcare manifelt, The leaſt number there- 
fore: that may be divided by the denomina- 
fors of the fractions, which is 12, will declare 
the proportion. For of 12, are 6,5 are 8, 5 
are 9,5 are 10. Theſe being added,the exam- 


ple {hall be thus : 


6 106 + 

33 $84 ergos 1415 
9 159 + 

10 176 33 


But if he had wvilled to make ſuch a Ani A- 
mong them that were to receiue the legacie 
that the firſt ſhould haue 7 and + wanting 20 
crownes, the ſecond 5 and. 30 crownes, the 
third + and 10 crownes, the fourth ; wantmg 
12 crownes : then vuhat ſnonld ther pore 


7ious be? | Flaooel ef ; 
In this cafe that which is more then their 
portions 1 take it from the whole ſubſtance, 
chat which wanteth I adde vnto it : as 30 and 
50 are 80, which being taken from 584, there 
rE1aines 


| \, ' 4 


remaines 504. Hereunto adde 20 and 12, or 
22,thetotall is 536, Then I ſceke out the 
leaſt number that may be commonly diui- 
ded by the denominators, to wit, 60, the 
partes of the ſame denomination are for the 
firſt 30 and 12, for the ſecond 20, for the 
third 45,for the fourth 10 : and then the por- 
cion of the firſt being firſt added together, 
and afterward all the reſt , the example will 
be thus : 


ARS” > 192 + 

117 536 ergo 20 91 
45 206 —- 

10 45 55 


Then that the teſtator may be ſatisfied, 
from the firſt mans portion I take 2o crowns 
there remaines 172 -=.,, vnto the ſecond adde 
30, they make 121 2; vnto the third adde 
50, his whole portion will be 256-2, , laſtly 


117 


from the fourth take 12, there remaine vnto 
him 33 2, all which partes arc anſwerable 
vntothe 584 crownes, which were to be di- 
uided. 'v; Bs 
T hre partners laide together three equall pore 
tions, but they left them there, ſome for 
longer tune and ſome for ſhorter : the firſt 
left his money in the ſtocke two monethes and 
an halfe, the ſeconde three” monethes and * , 
the third foure monethes and 5, Put caſe 
they gamned 12 crownes, I demannd what was 
enery mans portion, * * "READ 
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HE,SECOND PART | 

This example being of mixt numeration, 
ireth no other worke then the former. 
For the ſcuerall cumes being added together, 
wherein they left their ſtocke for the com- 
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mon trafficke , the totall will be 4] : So that 
the example will be. 
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CHAP. XX. 


of multiplied proportion componnd by mults- 
phcation, which corernonly 14 called 
the double Rule. 


T He former examples appertained unto pro- 
ortzon compound by addition : now follow- 
eth hs vohich i compound by multi hicacion, 
vvhich in ſtead of two termes of the proportion, 


vfeth the tacit made of them. 


Fhis is the right compounding of pro- 
portion, which gathereth them together by 
multiplication as was faid before,and appea- 
rethby the fift definition of the ſixth booke 
of Euclide, becauſe it doth nor only joyne to- 
gether the termes themſclues,but alſo maketh 
the proportion of the compound termes, to 
comprehend the proportion of the fampie. 
Wherefore hithertg arc to be referred , and. 


h 
y : 
» 


" 


pounds by maltphcation As for 4 and 


| 


IF "ARITHMETIC 


rule of proportion. are ef pondled | 
theſe exawples,wherein ewo termes by mzul- 
tiplication muſt be reduced vnto, one: for 


there proportion-as appearcth by, the fifth 


prop. of the eighth booke of Euclide , is ga» - 


thered of the x proportion of the reimeshul- 
tiplied one"by theother, ' Of this ſort areall 
thoſe examples which commonly. arc refer- 
red tothe double rule, wherein two termes 
are ſet.in the ſame places, that is, the P Inci- 


pall proportion, hath a certainecircum ance 


adioyned vnto it , in fo much that, here the 
proportion hould be ewice concluded, y were 
it not that for thoſe two.termes the. produas 
made of them are taken as one,,, ,/. idvj5d'T 
T he termes propounded, by mulciphicationgare 
etther of the ſame place, ug in aurect proportion, 
or of diuerſe places as in reciprocall BFS8fTOOh 


T he ny of the of are YR 0; 
| | ! z24199nor! 


Fog oure Students ſpend in 3 ; Sparc 19678 

how much therefore ſoallei eight Student's i 

ing monethes, *© 

You ſce here. the: wiriacipall teries haue 
annexed vnto them a circumſtance of time; 
& therfore(the maner of ordering? phererties 


in the golden rule being ered ) the farſt 
and the chird are double, on this faſhions - 
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J/ * Trakerfor8andg,;72,to wittheir produQs: 
 Sothat the compound mulriplication ſhall 
becoficluded thus: 1 9 0h 

[3 3C | 


wy 
a 


12 109% 74 078 -Y 


nao Auilontda | 
Here betwenethe expences of foure ſtu- 

derits in three monethes , there is obſeraged 
the ſame proportion which'is betweene the 
expences of 8 {tudents in 95moneths, to wit, 
the proportion compound of the two/,'ts 
wit, of 4 vnto 8, and 3'vnto 9, of to ſpeake 
more plainely , the expences are one'to 'an« 
other; as thrice foure vnto nine times eighe; 
The which may cafily be proued, if you pur 
in the 'meane 'proportionall number «to 
whom the termes of the antecedents and 
conſequents may belong . So that if you 
ſhould ſet it downe that foare ſtudents in 9 
monethes ſhould make their expence , the 
example will bethus : © © ds 
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Here then if foure ſtudents in three mo- | 
= Mmethes diſpende cucry one but one, then ſo 
- *. & many ſtudents in nine moncehes ſhallſperide 
5% ehrice as much. Wherctore the propjina 
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bf the expences of A vnto B, ſhall be the 
ſame |that-is berwene three and nine. Like- 
wiſe if foure ſtudents in-nine. moneths ſpend 
cucric one bue one; then 8 ſtudents in-as ma- 
nie monethes will ſpende twiſe as much. 
Whercupon 'there will be the ſame reaſon 
betweene B and C, as is betweene: 4 
and 8, b 
Furthermore if you multiply 3 and 9, the 
termes of the firſt reaſon by one and the 
ſame number, namely by 4, the produRes, 
namely 12 and 36, ſhall keepe the ſame rea- 
ſon by the 17 propoſition of the 7 of Euclide: 
fo ſhall 36 and 72 being made of 4 and 8 
mulciplyed by 9. Whereby it is gathered 


chat as the charges of A is vnto B, fo is 12” 


vnto36. And inlike matiner as B is vnto 
C, ſo is 36 vato 72. To conclude, ſecing 
thete are here three proportionall numbers, 
A,B, C, and as many more in nutnber an= 
ſwerable vnto them 12; 46, 72, therefore by- 
the 14 of the 7 { taking the extremes the 
meane proportionals'being xithdrawen) the 
charges of A ſhall be allone to thecharges 
of C, as12is vnto 72; whereby the good» 


| neſle of the working doth appeare. 
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14 THE SECOND PART 
Here the placing; of the termes preſcribed 
intherulcof J7y" re nat Fe NET R'4 
ji” -EALR IF UPI ſt 9; 

-- Pranters.:- | A805! ) 34 = 2129453 
.. Dayes; , " | £ 

FT benz the firſt tctines So the laſt belt 
multiplied one by angthier, che RR 'Y 64: 
concluded thus : 


$1 "16: thierefore'g8 196 6 


Exght yardes of cloth 4 Ia1der and, broad are | 

bought for 11 crownes.: rherefore! how ſhallrg } 

oh, of clath be bought L yarde 4 broad? | 

This example of mixt numeration vari- 

cth nothing ne the former, theretore 1 it is 
ton dilated: 4 
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46 11: therefore I 5232 7 
T hyee men trading mp by lick ht 52 


. Crownes. \T be fir(t put 19110 crownes for: 5! 
. tnonethes, the Tp put m 84 crownes, the: 

» third 65, 1 know not for Vuhat time. Thew 
fan Ss being ended , the firſt found that he 
had leſt 22 crownes, the econd found be had: 
loft 18, the third ph long therefore was 
why money of the laft. two wm the common 
ocke ? | | 
1-thinke chat this example (though-it- 

ſcemeto Wlerdenl the Ruleof Fellowſhip) 
may yell ber ew to the i 
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. OF "ARITHMETICKE. 
tion compounded'by multiplication, yet it is 
vnlike Yo eh ND Jha of 'the numbers 
o1en, the middletmoſt onely 1s compoun- 
ded by multiplication , the other are foughe 
outby the rule of three, proceeding from a 
terme known to thole which arevnknowne. 
| Therefore the firſt mans 22' crownes being 
| multiplied by his 5 moneths, the face is 550. 
| Whereupon I ——_ if his money, that 
| loſt 22 crownes, multiplied by the time doth 
| make 550, what ſhall the loſſe of 18erownes? 
and hae ſhall che loſſeof 12 crownes make ? 


| The termes ſhall ſtand thus : 
| fs 18 - 450 


22 <FF50: therefore 

12 200 

The fourth numbers inferred by the rule 

* of three are compounded of ech mans ſtocke 
| multiplyed by the time for which it was laid 
| out. Therefore ech of them ſcuerally djuj- 
| ded by his owne ſtocke the'time is ſeucrally 
inferred , ſo that rhe ſecond mans Rey was 
out of his handes fine monethes and i7's the 
third mans money was out fourc a - of a 


moneth, 
_— obrideemeet of the former Sari, 


Tf the termes in the firſt and third place 
fall out to be equal, then they being taken a-« 
kr 3 the reſt of the kermes ſhall infebr the 


portion. | 
"The reaſon of this abridgement arſcth 
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144 THE SECOND PART 
out of the 17 propoſition of the 7, for the 
numbers giuen kcepe the ſame proportiona= 
litie which they would hauc being mulei- 
plicd by one and the ſamenumber. As: 
If the gaine of 25 crownes in foure yeare be 
eight crownes , vvhar ſhall 0 crownes yeeld 
8 foure yeare? 
Here the termes axe giuen as you ſcc. 
Stocke 25 8 100 


Yeares. 4 4 
Forſomuch therefore as 25 hath the ſame 
reaſon to 100 which they would haue being 
multiplyed by 4 , as it appearcth by the 17 
prop. 7, t1crefore the equall numbers which 
are inthe firſt and thirde place, being caſt a- 
way , 1 conclude the proportion in {imple 
termes thus : 
25 8: therefore 100 32 
Likewiſe the queſtion being thus pro- 
pounded, the gaine of 25 crownes in 4 yeare, 
15 8 crownes , therefore what {hall roo yeeld 
in 25 yeares? The termes ſhall ſtand thus: 
a- | 1} 71S 100 
4 w, 

Here againe thealternate termes of the firſt 
and third place being omitted , the reit ſhall 
concludethe proportion thus; 

8: therefore 100 200 | 

If the proportion chance to be recypr ocall,then 

ere the termes of the firſt and third place com- 


frondedty abonuee roſe walriple mines 
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the the queſtion afterward is concluded dre, 
\ Some tranſpoſe the principall termes ſet- 
vs ting.thefirſt in thethird,and contrariwile the 
third in thefirſt place, &then bring the two- 
be | fold termcs into one by mukiplication. The 
eld | example : 
| Ewht horſes in 1 > daies eateg buſhels of ey = 
| how many aayes ſhall 8 horſe eate 24 buſtels? 
I ealily perceiuethat there is here a recipro- 
cation, for 18 horſes wall {ſpend in a great 
| dealcleſſer time that heape of oates , which 
| $ horſe will confurne. in 12 daies. Therefore 
| by how much the third terme is the greater, 
17 | by ſo much the fourth terme is the leſlcr. 
| 


pr 


Therefore | mult take heede that diſpofing 
the termes as I did before, I conclude not di- 


rectly the reciprocall, proportion by mulcti- 


plying of the firſt and laſt termes,one by an- 


other. The termes 1nthe example are thus: 


e, | 
d | F 
E-| Buſhels' 9 24 


Here therefore I multiply 9 by 18 and make 
162 the farſt terme, likewiſe I muleiply 8 by 


t | 24andmake292 thethird terme, 44.4 the 
lawfull induRion of: the proportion 1s thus 


diſpatched : - -.. 
162 12: therefore 192 14 2 
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| ric yeare, in we" tome vill 56 croWnes 
{| wig? 
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46 HE ECOND PART") 
In this queſtion for ſo much as a greatey 
mitereſtis Guzkt for by a leſſer ſtocke ofiio. 
ney ; the reciprocation 15 manifeſt,the whicli 
mtereſt eraueth ſo. much the more time by 
how much the | more the ftocke is leſſer. 
Thereforethe termes being ſet downe as itis 
conuenient, and multiphed crofſewayes, the 
doubt is anſwered by therulc of three. 
211501. g90'*B2i'56 
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CHAP. X #1. 


Of manifold proportion compounded by mnul- 
-  Tiplication ana addition. 


T Hus much concernng the examples of pro- 


portion compounded 'y addition or multt- 


phcation onely : now nyuſt vve proceeae. to that 
proportion which yoyneth both kindes of nume= 
ration together, Eb | 


T herefore proportion compounded by multi- 


plication and addition, t that wohich firſt of all 
mwultiplieth the manifold termes ginen ove' with 
x It and then addeth their produttes toge« 
Fer. x 1 ILOTNTIHS >: 5 i 

This kinde of propertion by atwo folde; 
yeaſoinetimes by' a fourefolde — 
bringeth many termes into one. Vato this 
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appertaine the exawples of the Rule of ſe- 
cond fellowſhip,as they commonly cal them, 


wherein the time is annexed to the ſtocke,or 


ſame other circumſtance tothe principall 


terme. The Theoreme following ſeructh for 
the working of thoſe examples. 

If among the termesof the tnanifold pro- 
portion,the conſequents of one reaſon be gi- 
uen added together, but ſome antecedents 
be given ſcucrally and double: then as the 
antecedents compounded by multiplication 
and addition are vnto the conſequents added 
together , ſo ſhall the ſeuerall antecedents 
compounded by multiplication be vnto the 
{eucrall conſequents. | 


As thus for example. 


T wo men in common trafficke got 60 crownes, 
the firſt brought 5o crownes for two yeare, 
the ſecond 15 for fine yeare: vuhat ſhall be ech 


manhy ſhare. 


In this queſtion containing a partnerſhip 
of equall contributions in regard of the di- 
uerſe times, 1 ſce the diuifion of the gaine 
muſt be made according to the- proportion 
of the time.” 'Thatthisdiuifion may be:made: 
the conſequents of the latter reaſon arc gi- 
uen added together, nainely 60;but theante- 
cedents are giuen not only feucrally; but alſo 
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"HE SECOND PART 


The firſt reaſon. Thefecond reaſon, 
1 '-8I 1H I1THI 
backs on 50: -2 
--7 4:60; Thy 
Therefore firſt of all I compound the dou- 


ble termes:by.multiplication-, ſo that after a 
ſort I reduce the vnequall times to an equali- 


tic, the produRs are 100 and 75, which are all 


one as if you ſhould ſay, chat the firſt man 
(hould haueas much gaineby 200 crownes in 
one yearc,as he ſhould haue for 50 crownes 
in 2 yeare. In like manner-the ſecond man 
ſhould get by 75 crownes in one yeare, as 
much as he ſhould get by1g crownes1n faue 
yeare. Moreouer theſe two produdts 100 and 
75 ſet downe ſcuerally,ſhall pofleſle the third 
place of the proportion: but added together 
they ſhall ſtand 'in the firſt place : nowe the 
rule of three twice repeated, ſhall deliuer the 


numbers ſought for in this manner : 
| 100 34 7 

175 60: therefore 
14, 7525.5 


I doe of ſet purpoſe omit the demonſtra- 
tion of this co ition of the termes, be- 
cauſe 4t isnot much ynlike the former. - 
eA hundred and ſixtic footmen and fortie horſe- 

- menyv1.4 beonre of 138 crownes to be dinided, 
betrweene them ſo, that as ofttn as the footmen, 


receined one , the horſemen ſhoulde receine 
EELLk, 


| ( " 


OF ARITHMETICKE "Tow. 


three. How much were the footemen , bows 
much were the horſemen to han? 


Here likewiſe I-place the conſequents of - 


| the ſecond reaſon added together in the ſe- 


—— — _ 


cond place, namely, 138; inthe thirde place I 
ſet the produts made by multiplying the 
numbers ſignifying how often ech oneſhold 
take his ſhare by the number of the ſouldiers: 


| namely, 160 and 120,theſe added together and 


making 280, thall haye thefarſt place. The 
example is thus; 
160 787 
280 138: thereforc 
120 F59.% 

T hree Butchers hyred ameddow together, pro- 
miſmg to pay yearely rent for «t 3O crownes, 
the firſt fedde m ut 20 Oxen 70 dates , the ſee 
cond fedde 46 Oxeng6 dayes,; the third feade 
32 Oxen6o dayes: How much of the rent. 
ſhall each partner pay! : 
Againe therefore I multiply each mans 

heard by the ſeueral times,the produdts 1400, 

2576, 1920, ſhall poſleſle the third place: and 

being added together, they ſhall haue the 

frſt place, the yearely rent ſhall be in the 
middeſt thus :. 


| - 1400; 7.557 
5896 30; therefore 2576, 13 2 
UT, 6 LT. PT 


T bree marc hants were partner r for. eneare,T. he 
. firſt inthe Heginnog brought 250 cromnee, 
 #u after 3 moneths bewakdrew 100. T be 
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x50 .THE'S ECOND P ART 
ſecond after 2 moneths brought 180 crownes, 
but after 6 moneths of their partnerſhp were 
expired 5 he tooke away CO. The third after 


three moneths brought m 235 crownes, and 


after flue moneths added 45 crownes, Now | 


hawing gotten 68 crownes, what u each mans 
- ſhare?” 

Theſe kind of examples being in outward 
ſhew molt intricate, requirealitle more 1a- 
bor , otherwiſe they areto be handled by the 
ſame art. They wil ſoonebe difpatched,if you 
indcuor but to ſeuer cuerie mans time accor- 
dingly as he changed his ſtocke,and make as 
many multiplications as there were changes. 
As in this preſent example: Becauſe the firſt 
man left in the partnerſhip 250 crownes for 
three moneths, let them be multiplied toge- 
ther, the produ@ will be 750. Then with- 
drawing 100 crownes,he left but 150 for the 
nine moneths remaining. Wherfore theſe be- 
ing againe multiplied by their time , make 
1350. Which numbers being added, the to- 
call ſumme for the firſt partner is 2100, 

Likewiſe theſecond man his 180 crownes 
being multiplied by the 4 moneths wherein 
helefe them in che common trafficke”, doe 
make720:Moreoner 50 crownes being ſub- 
duQted from 180. ( for fo manic he feeche a- 
way from'theprincipall after the ſixth mo+ 
neth of their partnerthip)here remain BY 
crowhes' ,/Whichif you multiply by the fixe 


monethsremaining,theprodutyill be78o, 
/ which 


ERP? Kat 


F \ ”F  _ 


OF ARITHMETICKE.' n15e': 
which added to the former, maketh't 5 00. 

-. So alſo multipliethe third '\mant his 235 
crownes by 9, they make 2115.'Item 45 by 
14 | 7 , they make 3159 which added tothe for- 

| mer, make 2430. Theſe termes being thus 
compounded , if you proceed as you did bee. -. 
| fore, the proportion will be inferred,- which, ... 

4 | here you ſeeſct downe, with the ordering of |: 
the whole cxample. A928 gi 
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| Theftock. Moneth, Numbers cs. Nymbers kf. 
# | polided firſt by pounded by 
| | ' multiplicatis, addition, 


250. 3* | | 750. e» wer” A : = 
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THE'SECOND PART | 


CHAP: XKXI11 
eA1 treatiſe of Alligation, wphereof BS ALIG N 4- 


C'S voas the Author. 
The meafures ſhouldbe like, 


The proprie- | | 

tie which is  - 

this: tharin | The price of the tnixt meaſure ſhould be 
oy alligation, | meane in quamtitie bet weene the prices of | 
$05 (the ſimple meaſures. [A 
: 6 _ CEuen: ech ofthem ſcuerally 
*« ® muſt be c5pared once only | 
> D with the mcanc. the 
Fe E C3 is mad | 1 
<4 g | 4 _ which Ag reateſt number muſt | 
=_- | which col O « red with th , 
YG 4 terchaun- |.. this, rags | IJ, rhere pray Fel { 
Bo a tremesare | = 
ore 5 —_—_— in number 5 1 Every extreame LET } « 
bro © | Þ wapkieas! C | lcaſt number muſt be. 
Do A - the ex- My | copared diuerſe rimes 
Wy | | Bo tremes & 't with the meane. * |, 7 
ore | s | = | themean:| - L 
> 2. & herein F C Thefirſt kind, ſome part 
20 12) wearers of the _niibers ſoughr for. | 
- Te S2) 4 conſider Kiddes, being giuen,inferreth the 
* 0% - the which are rel by amploproponieg. 
->BY a Ltwo 30" ap. 24: 
5 - he ſecond kind, the 
pred The ſecond kin to- 
46 | Secondewhich infer th rall ſumme made of the 
oy | portion } numbers ſought forbeing © | | 
"6 compounded by mutti- | 12 m>er5ſoug ry 
| 8 plication and addition. giuen , inferreth all the | | , 
©! P.26, | particulars by 7, 
KP | 


5 _— — 


OF'ARITHMETICKE. 
Of the Defmition and propreettes of 

4 Alligation, Chap.t. | 

H Itherto we hane ſpoken of the firſt kindle of 

compound proportion: the ſecond followeth, of 

| and i called Alligation. 
| eAligationts an art, vohich ( by the meanes 
| of certaine things giuen)maketh equall the totall 
4 | mudeof the prices of the meaſures mingled toge= 
F | ther, onto the totall made of prices of the mea+ 
| ſurts taken ſenerall, 
{ _ There 15 100 pound waight of faluer worth 

17 pound to be mingled with other filuer 

worth 24 pound, ſo' that the totall made of 

the prices of the waightes mingled rogether 

may be equall to the totall made of the pri- 

ces of the'waights taken ſeucrally, Here all 
| | the prices are giuen , the art therefore which 
, by the meanecs of theſe prices giuen maketh 
1 
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| £quall the totall numbers is Alligation. 

| Trem, Of ewo kinds of corne mingle. to- 

| gether ſuppoſe there were to buſhels worth 
16 eng ne buſhels worth 12 ſhillings: 

| fourebulhels'of this mingled corne are to be 

| ſold, fo that the totall ſumme made of the- 


= 


pro of the 28 buſhels mingled together 


_— — — 
* ns  & EX #& ww * 


e <quall to the totall made of the prices of 
| the 10/and18 buſhels ſeuerally taken', Here 
both the number and the price of the fimple 
meaſures are give, butthere is but only a cer- 
tain part giuenof the number of the meaſures 
9b together . The art therefore which 
» | bythe mcancsof the thinges giyen maketh 
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= 154 FRHESECOND'PART 
equall the totals propounded in the queſtis, 
1s called Alligation, 

T he properne of s Alligation u this , that | 
weaſures m it be althe : | the price of the 1101+ 
gled meaſure muſt be in quantitie meane between 
che prices of the meaſures ſenerally gimen, \... 

. A bulhell ofcorne worth..16 ſhillings is 
{uppoſed. to bee, mingled wath- a buſhell. of 
corne worth 18. ſhillings, «Here by this pro- | 
perty firſt of all the buſhelgare like meaſures. | 
'henthe price ofa mingled, bulhe]l mult be | 
m a quantitic meane betweene 16 and 18, | 
that is to lay, it muſt be greater then 16,and | 
leffe then 1 8. Sothat the price of a {imple | 
meaſure is called the.Extreme , but the price ' 
of a mingled -mca{ure is the Meane. 
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CHAP. X&111. 


Of Prime Alligattn/and the pro- 
pertre thereof. 4 


A figeting i two fold, Prime, which doeth 
| Aconnterchange the differences of the termes 
from the meane. WW > blo 

By the definition of Alligation generally: 
taken it appeareth,thatinall alligation there 
are certaine things giuen.' Therfore in Prime 
alligation. generally let: all prices be ynder- 
ſtood to be giuen. Morcouerto-couterchapge. 
the differences of the extremes,is nothing elle 
but to attribute the. difference of. the. 
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= F< * 
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extremeto the greater extreme,and conan 
| w * 1% 


"OF ARITHMETICKE. 
wiſe to attribute the difference of the greater 
extreame to the leſſer extreame. Nowe this 
counterchaunge is therfore vſed, that we may 
thereby make equall the totall made of the 
prices of the meaſures ſcuerally taken vnto 
the cotall of the prices of the meaſures min» 
gled together. That this may be the better 
demonſtrated, we muſt far(t of all ſet downe 
two premiſles. The farſt is this : 

If one and the fame number doe multiply 
certaine numbers ſeuerally , and the totall 
made of them being added together,the pro- 
dud made of the totall (hall be equall tothe 
totall made of theproduRts of the parts. 


As here: let 10 be the totall number made 


of 4 and6, let the number multiplying them 
all, bez, the produRts made of 4 ands, are 8 
and 12, and the totall made of them is 20, 
vga the product made of 10 by 2 ſhall 
be 20. | 

The ſecond premiſſe is this: _ 

If three vacyuall numbers being giuen, 
you multiply any one of them by the other 
ewo remayning, and augment the {cle ſame 
number by one of them which remaine, and 
diminiſhit by the other: and then multiply 
the number.,augmented by that which was 
taken away , and the number diminitfhed by 
that which was added to: the totall number 
made of the latter produRs ſhall be equall to 
thetotall made of the former produQs. -. > 
+. Ashere: Let Hero be Shes vnequall ume 
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456 THE SECOND /PART 
bers 4, 7,9, multiply 9 by 4 and 7 ,and1er 


the produtts be 36 and 63; then augment and 
diminiſh the ſelfe ſame nuniber 9 as 15 afofre« 
1aid, adde therefore 7 vnto it , and let the to- 
tall be16, alſofrom 9 take 4/ (and let the re 
mainder bef, then multiply 15 by 4, andy 
by 7, and let che produtts'be 64 and 35 : here 
the totall made of 64 and z5, ſhall be equall 
to the totall made of 36and 63. * 

 Theſethings being thus ſer downe: nowe 
of two kindes of wine, let one be worth 14. 
pence, anether worth 11 pence, let the diffe- 
rence be2 and 1 from the meane, which is 12 
pence. The totall made of the differences is 
3. Themeane price 1s 12, the extreames are 
14 and 11. Therefore multiply the 'meanc 
which 1s 12, by the totall made of the diffe« 
rences, namely by 3, the produd 1s 36, that 
15 to fay,three pottles worth 12 pence a peece 
ſhall be worth 36 pence, I ſay therefore that 
one pottle worth 14 pence, and two pottles 
worth-11 pence a peece ſhall be worth 36 
pence. That is: I ſay that the totall made of x 
and 2, by 14 and 11 , 1s 36. Forhere 3 is the 
totall madeof 1 and 2 as was aforeſaid. Ther- 


fore by the firſt premiſſe if you multiply 12 


by 2 and 1 , the totall made of the produttes 
24 and r2ſhall be equall totheprodutmade 
of 12 and 3. But 12 multiplied by 3 maketh 
36, therefore the totall of the produAts made 
of 12 nultiplyed by 2 and 1 ſhall be 36. © * 
-— Agaitictheſethreenutnbers 11, x2,and 14. 

W are 
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are vnequal], the differences of the extremes 
14 and iT from 12, which 1s the meane, are 2 
and 1. Thegreater extreame 14.15 12 more 
by 2, the leſſer extreme 11 is 12 lefleby 1. 
T hercfore by the ſecond premiſle if you mul- 
tiply 12, augmented by 1, which was taken 
from it, and 12 diminiſhed by 2, which was 
added toit : that is to ſay, if you multiply 14 
by r, and 11 by.2, the totall made of their 
produdts ſhall be equall to the totall made of 
the products of 12 multiplyed by i & 2. But 
the total of the produats made of 12by i and 
21536, as it appeared before :- therefore the 
rotall of the products made of 1 and 2 by 14. 
arid 11, ſhall bealſo 36, which was the thing 
to be demonſtrated. Therfore thereaſon why 
with vic this counterchaunging is as youlſce. 

Here this alſo 1s to be noted: 

__ Ifech number of the extreames be a num 
\ber of multitude, the differences may be 
counterchaunged diuerſely : and therefore 
then in one and the ſame example a diuerſe 
alligation may be made. 

But all Alligation maketh equall the to- 
tall made of the prices of the mzxt meaſures 
to the totall made of the meaſures ſeuerally 
taken, as appeareth by the definition of ge- 
nerall all:gation : wherefore in the all:gation 
intended when each number of che extremes 
is a number of multitude, the counterchang- 
ing of the differences is at our owne choiſc., 

- Hereafter followe Fo Proprcties and ay 
bY 12; I 
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of THE SECOND PART 


F 


many kindes of prime alligation . The firſt 
proprietie is thus: 

If the extremes be equall in number, each of 
then ts compared with the meane but once onety. 


As here: 
20 3 
13 2 16\ |1 
14 | tr | 
24 4 | 14/1 
| 2 5 * 


The ſecond proprictic is thus: 


If the extremes be vnequall in number , then 
each of the extremes whoſe number u the prea« 
ter , are compared voith the meane once onely: 
but touching the leſſer number of extremes , of | 
the extreme be but one onely , then us that one | 
extreme to be cempared wuth the meane /o of- 
ten 44 there us vnties in the greater manber of 


the extremes. 
As here: 
8 .. 3 
14 \) 3 
I 
$7597} 20 


" Inthis example the greater numberofthe 
extremes is 2, and therefore the extreme of 
the leſſer number is twiſe compared with 
the meane. Where alſo you ſhall note that the 
totall made of che manifold differences attri- 


buted 


nm gr 


OF ARITHMETICKE, 
buted co one and the ſame extreme, 1s taken 
for one diftcrence : for , for 7 and 3 wee 
fake 10, Wn 

But if the extremes pf the leſſer number be 
many , if you compare more then one of thews 
oftentmmes with the meane , the vumber ariſmg 
of the compariſon is vvithout arte: but if you 
compare but one onely wonth the meane , that 
ſhall be compared with it ſo often as the diffe- 
rence of the vnequall numbers ts being added to 
an vnitie, but the reſt ſhall be compared with the 
wane but once onely, 


4 17 
5 17 
6 17 
7 I 3 
As here: 15 14 
237, 4 
32 11, 10,9 [30 


In this example the greater number of the 
extremes is 4, theleſſer 1s 2, the differenceof 
theſe vnequall numbers is 2, vnto which if 
you adde I, the totall will be 3. Now I com- 

are onely one extreame of the leſſer num- 
bo namely 32 , oftentimes with. the meane 
I5 , and] compareit three times, but I com- 
pare the extreme which remaineth but once 
onely with the mcanc. And then laſt of all, 
I take the totall made of the manifold diffe- 
rences attributed 'to one extreme, for one 
difference as I did before. PRI TOE fee” 

Thus much — g the two proprige 
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160 THE SECOND /P'ART® 
ries of primealligation : now follow the two! 
kindes forthe vn derſtanding whereof we are 


to note that the numbers ſought tor are the 
numbers of the [imple meaſures. 


wo "CHAP. XX1111. = 
*D C oncernng the firſt hinde af prime 
e-7/1gation. 


Pw allig ation of the firſt kind, s vohew 

Lk ſome part of the numbers ſought for be- 

mg giuen, vve mſerre the reſt by ſmpleproV | 
portzon. | | 

Here we take the difference attributed to |. 

that extreme, whoſe meaſures are by num- | 
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ber giuen, for the firſt terme of proportion, 
and for the third we take the number: of the 
meaſures given. The which kind of working 
ſhall beeuidently ſeenc in the examples fol- 
lowing.” | 
Hy NT mp 12 buſhels of fine wwheaÞ 
worth 14 pence , vuith other corne, namely, 
"© wheate, barlie,andoates : the buſhell of wheat 
was worth 18 pence, the bart 11 pence, thei 
oates 9 pence, the buſhell of corne mingled to= 
gether wasworth 10 pente, The queſtion ts, 
how much wheatthow m1:ch barlie? how much 
Oates was mingled rogether ? | L 
Here a part of the numbers ſought for is 
Linen, namely 12 bulhels; therefore hirſt of all 
I counterchaunge the differences of the ex+ 


fremes as youſee? p 
b 38 Wheatg 


—_ Lot 4 ” 


I 7" by _ 


OF ARITHMETICKE, 
4 ava, IR 1:1; Nnebte | oBi 
" 14 Fine wheate 1 
« TT... Batley I 


9 Oates $,4,1| 13 
Then for the firſt terme of the proportion 
I take the difference. attributed to that eX« 
treme whoſe meaſures are by number giuen, 
narsely one buſhell worth: 14 pence, but for 
the third terme I take the nuber of the mea- 
ſures given, namely 12 buſhels worth 14. 


pence a buſhell. And ſo conclude the quelti- 


on propounded by two ſhmple proportions. 


The firit proportion is thus : © 
- 1 Buſhell worth 14 pence requireth 13 bu- 
ſhels worth 9;pence the bulhell : there- 
 fore12 bulhelsar 14 pencethe buſhell 
require 156. buſhels at nine pence the 

2. buſbell; -::-] 

T he ſecond is thus: | + 
1 buſhell worth.14 pence requireth 1 bu- 
|: 2 ſhell of, cach other kinde;. therefore 12 
buſhels at 14 pence the buſhell require 
T2 buſhels of; ech other kind, ::;-... , 

- Wherefore with 12 buſhels at14pcncethe 
buſhell were mingled 156 buſhels-atg-pence 
the buſhell, and 12 þutbell of each-of che 0- 
ther kindes.. | AA 
Suppoſe there were foure hindes' of, Jiluer © let # 

. pound of the one be worth 20 pound , of the 
- ' other 16 pound; of the third 14\poxna, of the 
- Fourth 12 pound. Theſe foure kindes of ſlur 
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6 THE SECOND PART: 


. are to be mingled together, ſo that a pound of 
the mingled ſuluer be worth 15 pound. Nowe 
there were taken 33 pound of the ſiluer worth 
16 pownd , the queſtion how many pound of 
each other kend i 10 be tant 
Here a part of the numbers ſought for is 

pou namely 33 , therefore the differences 

ing counterchaunged as you ſee : | 


20 3 
16 I 
i5 
14 7 
42 3 


For thefirſt terme of the proportion, I take 
the difference added to the extreme whoſe 
meaſures are by number giuen, namely one 
pound worth 16 pound So for the third I 


take the nuber of che meaſures giuen, name- 


- dy 33 poundat 16 poundthe pound. Then I 


conclude the queſtion propoundecd by three 
imple proportions , the fir{t proportion 1s 
pants podadongutnt 
I worth 1 ,requireth one 
 onnborced: nj pero : heveliith 33 
pound worth 16 pound the pound, re- 
-- quire 33 pound worth 14 pound the 
pound. 
The ſecond is thus : 
1 pound worth 16 pound, requireth three 
. pound worth 20 pound the pound : 
therfore 33 pound worth 165 pound the 


pound 


A of 


OF ARITHMETICKE. 
pound require 99 pound worth 
pound the pound. 


20 


The third is thus: EH 


x pound worth 16 pound , requireth fiue 
pound worth 12. pound the pound: 
. therfore 33 pound worth 16 pound the 
pound require 165 pound worth, r3 
pound the pound. \ 
Therefore if there were 33 pound taken of 
the filuer worth16 pound the pound, there 
mighe be taken z 3 pound of the fituer worth 
14 poundthe-pound, and 99 pound of the 
ſiluer worth 20 pound the pound; and 165 
pound worth 12 pound the pound] ſay-they 
may be taken, butt is not. necdefull they 
ſhould be taken. / For fecing that here cach 
number of the cxtremes15anumber of mul- 
titude , therefore the alligation may be mani- 
folde,according as I noted it before inthe de- 
finition of prime alligation. . 
The prices of the ſame kinds of filuer be- 
ing kept, if therc had bene 6 pour:dtaken of 
the aluer worth 16 pound the pound, and'$8 
pound of the filuer worth 12 pound the 
pound , that a pound of the mingled filuer 
might be worth 15 pound, youſhall ſay thus: 
1 pound worth 16 pound requireth 5 
pound worth 12 pound : therefore 6 
pound worth 16 pound the poundre- 
. _. quireth30 worth 12 pound thepoiid, 
And therefore vnto thoſe 8 pound worth 
22 pound the pound, there arc to bee added. 
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; THE SECOND! PART 
22 pound'oft theſame price.” The reſt is caſic 
by chat which hath beene Pay before. 


.. 


i if | 


2:1) of the fro kind N prime ligation 
VV E beak ſpoken afobe fir(t kind of prime | 


allgation, Prime alhgation of the [e- 
cond hind us that, which bythemeanerof the to= 
tall _ of the numbers, ſought for inferreth all. | 
the: particulars by the helpe of proportion coms | 
pounded by addition. | 

This\compound proportion is common« | | 
ly called the rulc of Fellowſhip. Tait for the. !- 
EN terme of proportion we take the totall | 
made of the differences added together : for: 
the ſecond, we take thetotall made of. the. 
number of the meaſures, and for the anteces! 
dents of the reaſons remaining , the counter-. 
channged differences of the extremes trom 
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-22J the meane. | 

1200 CHMine hoaſt hath two fares of vine , ove nk 

AC | | - frxe pence & quart , another, enieth I 2 pence 
Hl 4 quart .' Of theſe rwo he pmrpoſeth to arawe 
<1 . ſexe quarts at 1O pence : how manie quartes. | 
- £ therefore ſhall hee drawe of each. ſeuerall | 

kmae. , 


Here the nhole number giuen made of 
the numbers-of the ſimple meaſures is fixe, 
Therefore counterchaunging the differences, 
as you lee; 
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OF ARITHMETICKE, 165- 
c fl #6 & £71 2 
| ha} cf "EVITE 


| 12 4. 

' - | Forthefirſtterme 1 take the totall made 
' of thedifferences:which 1s 6. For the ſecond 
termel take 6, and for the antecedents of the 
reaſons remayning I take 2 and 4, and then 
I'make a compounded proportion 1n this 


MMAINNET? 


_ 
__ 
a - 


4 4 
- oF 


e A __Y a 
* ”= _ vo F F 
. Dy 4 ; L , 
. __ \ 4 9 Yan” Ye” a \ N\" %. 
w * F af - © mx . os . 
T Þ - F oF Ro — o 
4 : ha - . = o o py o , 


S- 2 


De EEE 
ws 


+ 6" 6 therefore 
dy 11 4 
Here therefore there muſt be drawen two 
quarts ar 6pence the quart, & 4-at 12 pence 
 thequart, Hereby.it appeareth that if the to- 
tall made of the numbers of the ſimple mea- 

| furesbeequall rotherotall madeofthe num- 
[ bers of the differences,/the-numbers of the 
| differences 'are the numbers of 'the ſimple 
| Nitaſures.!' oo 1th 5, 2, 
Hiero Kmg of Syracn/avowerh to the goddes for 

» 1the proſperous ſurceſſe of his affaires a crowne 

\« of pod. Let vs ſuppoſe that Hiero for the ma- 

' bang of thus crowne' gane vuto aVvvorkeman 
500 potund of gold; and that the workeman 

| «i \mrade macede a crowne of iſt wvarght , but 
| t». mmpled ſome ſfiluer m the crowne. T he king 
' &*. demaundeth of Archimedes how much golae, 
| _ how much ſilner was mthe mingled crowne. 
| For thereſoluing of this queſtion Archi- 
medes tooke two lumpes of mettall of the 
famg waight with thecrown, but ofthe ſame 
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kind with the gold and filuer which was in 
the crowne, I fay they muſt be of the ſame 


equall waight one to an other , but of vnes- 


lace then the other which.is not ſo fane. 
he ſame is to be ſaid of the lumpe of gold. 
So that here will be a moſt manifeſt error, if 
the mettals be they either golde or (liluer,, be 
not both of one kind, I ſay therefore that the 
lumpe both of golde and filucr was of the 
fame kinde with the golde and faluer in the 
crowne. 

Now let there be 3 ſuch bodies choſen: let 
the one bea lumpe of gold, the other a lump 
of filyer , the third the crowne mingled of 
gold and filucr. And let them be hangedone 
after another ſcuerally ina veſlell full of wa- 
ter, and let the waight of the firſt be 968; of 
the ſecond 95 2, of the third 964. T hen let the 
waights be taken forthe value of the bodies 
themſclues : the value therefore of the lum 
of gold ſhall be 968, of the liluer gg 2 , of the 
crowne 964. Now in the mingled crowneby 


ſuppoſition there are 500 pound waight: 


therefore here the totall example made of the 
numbers of the meaſures thall be 500,ſo that 
the differences being counterchaunged. as 
you (ce: Wort 


968 .. 2 £ 
4 


964 © 
.. _- 952 


kind. For let there be two-lumps of filer of | 


gall finenclſe,chefinerluwpeſhall fill aleſſer | 
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"OF ARITHMETICXE. | 
For the firſt rerme I take the totall made 
of the differences, namely 16, for the ſecond 
I cake the'torallmade of the numbers of the 
mcaſures foughe for, namely 500, for the an- 
tecedents of the reaſons remaining, I take 13 
and 4 , and thereof frame a compound pro» 
portion in this manner - 


4 r25 


wy 375 
Whereby it is inferred that there was in 


the mingled crowne 125 pound of {iluer, and 
375 of gold. 
Archimedes in Vitruuius is ſaide to haue 


16 500: therefore 


found out the mixture of the golde, groun- 


ding his reaſon on the differences of the wa- 
ter running out of the veſlell, But that the 
art may ſtand ſure, I conſtrue his manner of 
reaſon thus: that is to ſay,that by the knowen 
differences of the water running out of the 
veſſell Archimedes attained vnto the other 
differences of the water vnknowen, and then 
at length anſwered the queſtion by prime al- 
ligation of the ſecond kind. Otherwiſe ſup- 
poſe an vnequall running out of the water, 
that is to ſay, when the gold was put in, fay 
that there ranne out 20, when the filucr was 
put in 36, and when the crowne was put in 
24. Theſe ſcurrall quantities of water run- 
ning out arcto be taken for the valucs of the 
bodiesas they were put in, according tothe 
Intenr of him which gaincfaycth mine aſſcr- 
I | 
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6 SECOND PART 
tion. Therefore the value of a lumpe of Fold 
of 500. pound, ſhall be leſſer. then the value | , 
of a maſle of filuer of the ſame waight, which | : 
Is againſt reaſon, Therefore Archimedes by || - 
the knawen differences of the water running | + 
out , attained to the differences of the water | 
remaining in this manner, Suppoſe that the | 
veſſcll into the which the crownes were put 
were 488 pintes.If therefore the water which 
ranne .out when the lumpe of golde was put 
in were 20/pintes , the reſt was 468, hehke dj 

we may iudgeof thereſt, 


Hy hoaſt mingled fonre ſortes of vVme - to ;, 
© gutantitie of 300 quartes : A quart of the 
one Voie vvas worth 12 pence, of another 
10 pence, of the third g pence , of the fourth 
7 pence : He ſolde a quart of the mingled 
wvine for 11 pence , how many quartes of the 
\ firſt? how many of the ſecond ! how many of 
- the third? and how many of the fourth kinae 
did be mingle together ? 
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Here. the totall number given _ of 
the. number of, the {imple meaſures js-300, 
Therefore counterchaunging the differences 


as you lee: | «t13-{35 Ea (3 3-JETTY 
| 7, mom @ 4 non nar 
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"DF ARTTHMETICRNE. G6 
ld | :6f the differences , namely 10, for the ferond 
ue | 1 take' 300, for the antecedents of the rea- 
ch | ſons'remayning'Itake'r,r, 1 and7, and 
chen"I frame a compounded proportion 


» 
= 


eas 


ap DRC Gig h/1 
EY 30 
10 300 therefore 
T JO 
[12 30 

Whereupon I conclude that the quartes . 

herein mingled , were firſt 210 at 12 pence 

aquart ,then of each of the relt there were 

30 quartes. 4s 


An Apothecary was to mingle pepper, ſugar Lins 
namon and ginger to the quantitie of fiftie 
Enuces . eAn ounce of pepper vvat vvorth 
25, /#gar 24 , Cinnamon 22, ginger 18... An 
ounce of the ſpice mingled together. vuas 
worth 23 : How many ounces of. pepper , how 

| many of. ſugar, how many of each other kinde 

F | - are to be mingled together ? 


Here firſt of all the totall giuen being 
s | Madeofthenumbers of the ſimple meaſures 
13500. Therefore the differences beins court- 
| terchaunged as you ſee: FRE CY 
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E SECOND PART 09 FJ 
the firſt terme of theproportion Teake | *| 
the totall made of the differences, namely. 9, | 1 
for the ſecond 1 take 5cofor the antecedents 
of the reaſons remaining] take, 1,1 and 2, 
and thereof Iframe a compounded propore 
tion in this manner : 

F 277 5 
£ $9 $ 1” 


9 500 therefore 


wlw 


1 55 
| 2 ' 1115 

Here therefore may be mingled of pepper 
277 ounccs and, of ſugar 5 5 £, and ſomuch 
cinnamon, of ginger 111 and 5. Ifay they 
may be mingled, but they ſhall not be ming- 
led. For in this queſtion each number of the 
extremes is anumber of multitude,and ther- 
fore a manifold alligatis may be made there- 
in, of which manifold Aligation 1 ganea note 
before in thefirſt kind of prime alligation. 


CHAP. XYXV/1. 
Of ſecond Aligation. 


Itherto of prime abg ation: Second 4llg a» 
$ & tron followeth which by proportwn copoun- 
ded by multiplication and addition inferreth the 
weane, 

Here both thenumbers and prices are gi- 
gen of each ſcuerall meaſure, but there is but 
ſome part onely of the mingled meaſures 
giuen. Thgrefore herg for the firſt —_—__ 


bit, Wl on A aw woes as. whos ©" 
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ho EEE. rn 
take the hotalk mnbchies thi anthers the 
fimple meaſures; and for the ſecofd:terme/; 1 
takethe totall of the produsiniade: by mul- 
-tiplying:thoſe pumbers by their extremes, 
and laſt of all-forthe third terme of the pro- 
rtion, Itake the part giuen'ot-thonum- 


of the mixe meaſures. 


4 ewo kinds of corne there were minoled 10 bu- 
ſnels at 16 pence a buſhel, ovich 18 baſhels 
at 12 pence a buſhell *vvhat & the cn of 
wingled corne worth ? | 


, 
z | - |Herefarſt of all -Iadde tobether the num- 
r | bers of the ſimplemeaſures 10 and 18, the to» 
| eallis 28:;/Then I multiply:zoby16, and 18 
, | by12, and make 160and 216, the total of 
| 7 dat is 276. The totrall therefore of the pri- 
\ | ces of the ſimple meaſures is 376 pence, Bar 
alligatiori maketh the totall of the-prices of 
the mixt jyeaſures equal] to the totall of the 
ſimple meaſures as appeareth by the defini- 
tion thereof, Therefore theſe of ahinglddbat. 
ſhelsſhall be worth-376. ; Thetheite . conclude 
the queltion.thus : efÞe: 
- -+28: mingled buſhels Aterivedeb ep. thats 

 -» fore-one buſhel of mingled cotne: 1s 
++ - worth I3 3 5» | 099%" we” 

"PR gm" the-woſt famous Philoſopher 
efour time, callcth this alligation, alligation 
of the meane ſought for: anddefineth it tobe- _ 
chat; (two-extremes being giuen) ſee- 


kethour the meane bj diguting the extrems 
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- THE SECOND PART 
added together by their number. He addeth 
theſe wordes as if there be two extremes tlie 
-diuifor muſt be2, if there be three extreames 

the diuifor muſt be 3, and ſo foorth . There- 

fore by this definition ifcorne at16 penceand 
-212 pencea buthell be mingled together to the | 
quantitic of 28 bulhels as is aforefaide, the 


' price of a buſhell of mingled corne ſhall be 


14 pence, for here the niiber of the extremes 
is 2, and the extremes 16and 12 being added | 
make 28, {o that if thou diuide 28 by 2, the 
quotient i514 «© } 
-{//Bur let vs ſee how true this is: 'Here by the | 
rule of prime alligation the counterchaun+ | 
ging of the differences is in-this manner : 
022 266 '2 


- 4 


' 


© 14 
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By the which counterchange it is infinus> | 
ted,'that when there aretaken-two buſhels of 


corne at 16 pence, then multtherebe two al- 


ſo takenof 12/pence the buſhel]; Therefore | 
when thete ſhall be 10 taken-at 16 pence the 
buſhell, chen ſhall there alſo be'ro taken at 
x12/pencethe buſhell. The'numbers of the 
ſimple meaſures 10 and 18 being added to- 
gether make 28. Therefore I reaſon thus : If 
when 10 buſhels at 16 pence the buſhell are 
mingled with 18 buſhels at 12 pence the bu« 
ſhell, themeaneis then x4 : therefore when 


28 bulhcks of theſe fimpleſeueral cornesareſo 
mingled, that the price of a mingled bu(hell 


3s 
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'7 OF. ARITHMETICKE a9; 
1514 pence, ther ſhall 10 buſhels at 16 pence = 


the buſhell, be mingled with 18 buſhels at 12 


pencethe buſhell. {For it 1s all;one way from 
Newhauſeto Heidelberge, and from Heidel- 


-bergeto Newhauſc.) But this ſecond afler- 


tion 15 falſe for here when 10 buſhels at 16 
pencethe buthell are taken , then; alſo there 
are taken 10 buſhels at 12 pencethe buthell as 
appeared before) therefore the firſt aſſertion 
is alſo falſe. Whether with 18, or with 10 bu- 
ſhels at 12 pence a buſhell , you mingle 10 
bulhels at 16-pence a buſhell, . the extremes 
added together in.both are 28, and their num- 
ber is 2. Therefore whether you mingle 16 
ſhels at 16 pence the buſhell, with'18, or 10 
uſhels at 12 pencea buſhell;;the- price of a 
buſhell of mingled corne ſhall-be-all. one, 


\and ſo the priceof the. cheaper wheate ſhall 
be the-price of the'dearer wheate,: which is 
abſurde.;. il tos 


I alwaies reuerenced-my maſter while he 
was alineas-my duette required, and\much 
moredoe-Inow-imbracethe writiags of that 
moſtholy Martyr being dead. Burxtis inca- 
dent to a man tocrre: and thereforehe being 
a Philoſopher:.of moſt holy rtemorie, cſtece- 
med thoſe nien:to be: madde that thought it 
an hurtfull ching foracomon wealth to hauc 
their faults amended : therefore following his 
owne decree by my definition; 1-corre his 
this place: :For he himſelfe either dd cor- 
re it before Ay” a lined any 
Nt j 
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It was neuer my chanceas yet to ſce his cor- 


174 THE SECOND PART 
longer , I doubt not bue he would willi 


Rane bi Ay 
hauc amended it : if he did corre it, truely 


rection. 
Let 6 onnces of clowes at 36 , 2” 8 ounces of Cite 
namon at 16, be mingled with 4 ounces of pep 
per at if; hav ſhall 4 ennces of. the mingled | 
ſpice be ſolde ? 
Here Fi numbers of the fi mple meaſures | . 
are'6, 8, and: 4, whercot the ws is 18, The 
products of 4 16, and15, made by multiply+ 
ing them by 6, &, and 4 are 216;, 128, and 60, 
The totall 'of them is 404+ Therefore] wall 
fay thus :: : 
18 ounces of mingled ſoice are worth: 404 
therefore 4 ounces. areworth 89 7.” 
Let theprites of the ſimple ſhices: be as they were 
before and let; of an ounce of clones, anal "© 
 L of aw ounce of cimuamion.be nwmgled with of [+ p 
an ounce of pepper : vuhat ſhall an'ounce of | 
the mmgled ſpice be worth #115 1 v | 
Here fir{tof all the vnlike meaſures which 
are given 2,57 Muſt be made like: | For the | 
propertie::of generall- alligation requireth 
that the tmeaſures ſhould be-like, Therefore | , 
by reduQtion of fraftionsto one denomina» | - 
tion, for 5, and;z,Ifinde out 4, Land 4; | _ 
Then that the worke may be more caſte for 
the parts found out, by reduftion of fradti- 
ons to whole numbers, I take 6,4; and-3; 
The totall therefore of the cembnig ef the 


oli halhs 3 Thea multiply 36,16, 8 


OF ARITHMETIC. ww 
ir, by the numbers of their meaſures 6,4; and 
3, you ſhall produce 216, 64, and 45 * whete- 
of the torall is 325. Then ſhall you conclude 
che queſtion thus : 


13 ounces of mingled ſpice are worth 325, 
o therefore one ounce is worth 25 5 
a | 
> CHAP. XXFF11. 
e | | Of CManfeldeproportion cominued w 
Lo | + the termes. © 
7 M Amfolde pro ovtion compounded in the 
|| rermes hath beene handled hitherts : that 


remayneth which ts continued m the termes.” 

' CHMamfold proportion continued in the termes 
| &, wuhen onto the difinntt termes of the reaſons 
y ginen, other proportional termes doe annſwere, 
. Uohereof each midalemoſt terme toyneth the an- 
4 fecedent reaſon with the conſequent. "S 


wan cn EA 


Asin theexamples following 
» HHs . bind 4h 

8 © 12 15 
For the reaſons 'giuen in the vppermoſt 
rowe of numbers ( namely a ſubſe{quialtera, 
" | andafſubſeſquiquarta )are in the nethermoſt 
* | row of numbers fo continued and knit one 
' | to another, 'that of the ewo middlcmoſt; 
termes there is made one, which according, 
' | tothe reaſons giuen in the firſt ranke of nh 
' | bers'is both the- conſequent of the former, 
' | atd the antecedent of ya eo For as'2/' is 
321) T 


196 THE SECOND PART 
vnto 2;10.is8 vnto 12 tandas4 is vnto5,/fa 
1512 vnfo 15. oſs 19s 

In this kind of: proportion-therefore there us 
mended an inwention or indmg out of the leafs. 
rermes continually proportwnall vuith the rea- | 
ſons ericen how many /o ener, | 

his invention is {ct foorth in the 4 prop. | 
8, where tis demonſtrated/by what meanes, 
how many reaſons ſo cuer being giuen in the | 
leaſt termes', you may finde out other leaſt | 
termes continually proportionail, keeping | 
the reaſons giuen, Let that-probleme there- 
fore be turned into two theoremes: whereof | 
let the one.concerne two reaſons giuen , and. | 
let the: other concerne many reaſons giuenin | : 
ehis manner: :-.... : 

If the middlemoſt termes being prime one. | 
to another of. the two reaſons giuen, be ſet. | 
crollewaves, and then the former ofthe two || 
multiply the termes of the firlt reaſon , and }| 
the latter the termes of the conſequent: the | 
three produQts thall be-the leaft termes con- 
tinually proportionall as the reaſons giuen 
are... 

Therefore weare to note , thatiin the reg« 
ſons giuen the middlemolt termes are either, 
prime numbers or. compound, if they be co- 

und, they mult be reduced to prime num-; 
_ As in 3, 2, 7, 4, the middlemoſt num-; 
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bers are prime-numbers in re{pe& one of an; 


ether, Wherefore being {et crolleile 8: 
iu | ....- vndey 
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OF ARITHMETICKE, wp 

ynder another, if you multiply 7 by 2and 3, 
which are "the termmes of the former reaſon : 
and then multiply 2 by > and 4, which are 
the termes of the reaſon following, the pro- 
duRs 21,14,8; ſhall be the leaſt numbers con- 


j , , 
: «os 5 6 RAS” WS 
, " 


tinually proportionall, as the numbers giuen 
are; as you ſec here: 
| iy ; 1 L 


21 I4 8 

15 Iz 

- Foras3 is vnto2, ſois 21 to14 : and as 7 
is to 4, ſo 1514 to8. LOT” 2: nite 

* Let theſe two reaſons or. proportions be 

ginen like one to another 3, 2,6, 4. Here 2 

and'6 are compound numbers'in reſpet one 

of another, wherforc I reduce them to prime 

of the leaſt numbers, namely to x and 3, and 

place them croſſewiſe, and multiply 3into 2 


and 2 the antecederts, and likewiſe into 6 


and 4 the\conſequents, the produtts are g,G, 
4:whach arc the leaſt cermes continually pro- 
portionall, as the reaſons giucn;according as 
youſce themhere written. , 
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Any three reaſons /being giuen,if-two terms, || 4 

prime in'reſpeR one of another,(whereof the - 

one 15 the lalt of the leaſt continuall propor- 

tionall terms of the former reaſons foud out, 

the other is the aptecedent of the thirde rea ; 

ſon ) be ſet croſſewiſe, and thenall the num-. 

bers found out be multiplyed by the firſt, & 

the numbers vaiving bythe laſt : the pro- 

duds ſhall be the leaft numbers continually 

proportionall as the reaſons giuen are: and 

ſo forth if there be more giuen. bi | 

For example ſake , let there be three rea- | 

ſons giuen 4 vnto 3,2 vnto1,5 vato6, tobe | 

continued intheleaſt or primeproportionall: ] | 

termes. Firſt therefore 1 diſpatch the former | 


two reaſons, and find 8,6, 3. And becauſe, 3+ 
(the laſt of themthat are foundout)is aprime:: 
number to 5 the antecedentof the reaſon re+-. 
maining :thercforethey being ſet croſſewiſe, 
let 5 multiply 3 and 6, the produdts are 40 ; 
and 30 :but let 3 multiply che numbers fol- - 
lowing 5 and 6, the products are-15 , 30, ſo. 
that we haue-now foure' termes in the leaſt-. 
numbers -continually - proportionall as the 

three reaſons giuen were, The example isin 
this manner ; | 


after chemaner aforeſaid,z 2,-—5 4,—4 3. 
The fame kind of working muſt be follow- 
cd, ſauingthat aftcr- that 2 reaſons are dif 
patched,in ſteede of 8.and 4 whictrare com- 
, | pound nuimbersinreſpe one of another, 1 


take 2 and 1,whichare prime numbers as w_u_ 


ſee in this example: 
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In the example following there are Hs 


Let theſc three be giuen to be continued = 
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tron, the leaſt termes being firſt found out con« 


T7 wo bunared crownes are to be divided on that 
conditron that the firſt man ſhall haue three 
trnes ſo wnch at the eeond * the ſecond ſl 
bane fonre times as mach as the thikd . How 

. much ſhallexery manhaut fc 229 #111 Tel 
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reaſons continued together , and after the 


ſame manner there may be as. many as you-- 
pleaſe continued togetherin the lealt termes. | 


F' Ig 37 I 
Xx 4 | 
| 


NT Ty WI 
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 U Therefore the queſtions of proportion where=- | 
in any number offereth it ſelfeto be parted actor« 
dmg unto manie reaſons in dinerſe termes [0 lin= 
rs Broofun , that the former terme hath reſpef7 
onto that which followeth are £0 be anſwered 

by the rule of proportion compoynaed by addi- 


tennally proportional as the reaſons omen are. 


The example. 


Herg 
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'' Here there are two'reaſons propoundet,. 


1C 
uf theoneistriple,the other isquadruple,which 
S, | areknittogetherinthis manner : 
ited . 
þ 1if9@ ber r)46 
2 18-- | C c 


I 

| ::Thatisto ſay, let a be triple toc, but letc 

| be quadruple vntoe. Theſearc nirto cther 

| by ewonnddle termes 1 and 4, which being _ 
5 lincked together, that one and the ſame | 
terme according to thereaſons:giuen, may be 
both conſequent to a, and antecedent vnto ec, 

I ſhall eafily refolue the doubt. Now this "= 

be done., it I inde out the leaſt termesconti 
nually proportionall as the termes are. whic 
are gment, namely 2, 1,4, 1, the whichtermes 
found out will be theſe,12.4.1.For then they 
being added together, the PPRenng _ 


ee A oo "Pr" ns tra. 


be inferred thus : 
12 141 > 2 
17 2Co therefore 
4 1 47 Py: 
$ II _—_ 


Let there be 24. crownes ſo to be parted, that 
as often as the firſt bath 3 , ſo often the ſe= 
| condbath 4 , and 4s often as he hath two, ſo 
often the third hath 2 , and as often as the 
thira hath 6, jo often the fourth hath 1.W hat 
ſhalleach mans portionbe'? 1 51 G4 
Hereehe termes of the threereaſons 3, 42, 

3,6 al are to be reduged(by the laſt MD 
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into foure termes continually proportional 


- as the reaſons giuen are, the which foure 
termes are theſe, 3, 4 ,6, 1. Thetotall made of 


theſe termes added together, ſhall be the firſt 
terme of the proportion, and being ſeuerally 
ſer downe, they {hall be thethird terme. The 


number which is to be diuided ſhall be the 


middlemoſt, and then the proportion ſhall 


be concluded thus : 
3 Fr 
& a hd 
14 24: thereforc 
6 IOg © 
I I 5 | 


Foure other men woere' to dinide 110. crownes 
Lotten wn partnerſhippe , ſo that as often as 
the ſecond had 5 , ſo often the third had 9, 


and as often as the third had 7, ſo' often the 

fourth had 11 , and atoften a«the fourth had 

9 ,/o often the firſt had 1, , vuhat voas each 

man hu portion, | 

This queſtion is ſomewhat differing :in 
ſhewe , but the working is all one. For the 
matteris difpatchedi by proportion of addi-- 
tion, the leaſt numbers being found out con- 
tinually proportionall as the reaſons giuen 
are. As you {ce heres _ 
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of contunall properties, 


vqoonth 
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En inte 
HEE 
p ſion, ©, 
The or- 
| der of the 
! Coniun& Or | cermes, 
! orconti- < 
| nuall pro- 
portiongis. | Manifold: 
either  andis called. 


| progreſſion, \/ 


! 


we 
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Or. 
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eth coutenuall, 


-...Continuall proportion Þ that wvhoſe middle 


zermes doe all [ſupply the place of an wn 
and a conſequent. 

In continuall-proportion the firſt extremie 
is onely an antecedent, and thelafts onely a 
conſequene:of che other termes,which are in 


© betweene the'cxceremes! any of 
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_ theminreſpe& 
is aconſequent, inreſpeR'of'chat which fol- 
loweth it is an antecedent, as this is in three 
rermes 9,.6, 4; in foure termes, 8,12, 18, 27,in 
fiue termes 32,16, 8, 4,2 &c. 

( ontinuall proportion ts either ſample , or ma= 
wifold,fmmple contmuall proportion,ss that wherm 
there ts but one only meane betwene the extrems, 

This is the 9 d.5.which affirmeth that pro- 
portion conhifteth in three termes at the leaſt, 
as In 9, 6, 4, where the extremes 9 and 4 are 
lincked together by one onely terme. This 4s 
framed in the leait termes, if you maltiply 
the termes of the reaſon: giuen being prime 
inxc{peRone ofgnother,both'by themſclues, 


= 


and one by another , for the produdts are the 


: 


termesof the continual] propartion, accor- 


2,1, which arc the tcrmes of a double reaſon, 
youſhall make afimple continuall proporci- 
on if you multiply 2. by it ſclfe, and then by 
x, and laſt of all 1 byit ſelfe,for the produs 


of that which went before it 


ding to the reaſon giuen. As for example, of | 


will be4, 2,1. Likewiſe of 3, 2, the termes of 
aſeſquialter reaſon, you {halb bythe ſame 
meanes make 9,6, 4. Irnmventyn tk. 4 
.  T hepropernie of u us this: T he produit made 
of the extremes, 1s equall to the produtt made of 
themeane, and contrarrwiſe. . Tb DRH 
» Thiss the r7p-6.concerning magnitudes, 
andalfo the 20 p.7. whete this propertic is 
alſo attributed voto nabers , becauſe in three. 
proportianall numbers,the product my 
| eng 
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the extremes, is equall vnto the ſquare made 
of the meane. As in 9, 6, 4,the produQ made 
of g and 4, is 36, which is equall to the ſquare 
of the meane, namely vnto fixe times fixe, or 


which 1s all one to the produt made of the - 
meane multiplied by it felfe. Forit is, as if 


ou ſhold inferre the proportion diſiunRiuec- 
jy in foure termes after this manner : 
'9 giue6: therefore6 giue4. 
Wherefore it is to be gathered , that this 


propertic is generall toall ſimple proportion - 


whether it conliſt of three or foure termes. 
CHManifold continuall proportion, that where 
i many meane termes proceede contmually after 
one and the [ame reaſon. Herenpon it ts called 
progreſſion. 
+ As1, 2,4,8. Item 16, 24, 36, 54,81. 
 Inprogreſſionwe haue aneye ro the finding out 
of the order of the terms making the progreſſion, 
or elſe to the /ſumme of then, 
11 T he finding out of the terms ts two fold © for 
either the terms ginen enter into the progreſſion, 
or elſe new termes are made by their meanes, 
All the termes of a proportion given, can 
not be extended and continued, In manifold 
proportion it may be, but in other reafons 
it can not ſo well be done, Ir ſhall appeare 
therefore by the theoreme following, what 
termes giuen will admit a progreſſion. * © 
If the laſt terme ſauing one doth diuidethe 
product made of thelaſt'terme, the quotient 
{hall be the proportionall terme following, 
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Or, If the laſt terme.doth- divide theprodiidt 
made of thelaſt ſauing onegthe quotiene ſhall 
be the antecedent proportionall. | 


This Theoreme is, gathered out of the 18 
P-9- It is alſo deduced as it were a colequence 


_ - outof the proprictie of \continuall Propor- 


tion, whereby not onely proportion,but any 
reaſon giucn may becontinued, As in 3,9, 27, 
wherein y diuideth 729, the produtt made of 
the laſt number 27, the quotient 18 81; which 
15the fourth proportionall number, -Like- 
wiſc let 9 which is the ſecond number diuide 
9 whichis the produ@ made of the firſt num- 
ber 3, the quotient 1,15: the firſt proportio- 
nall number. So that the progreſſion thall be 
in this manner, I, 3, 9,27, 81. This conti: 
nuation.of the termes in manifold. propor- 
tion may. be infinitely inferred onely by the 
multiplication of the laſt terme by the deno- 
minator of the reaſon or proportion : | 
_ -, Yet in thoſe whoſe reaſon is manifold, any 
terme ſought for may. be fouud out readily 
m this manner: , P adag 
.. If youdiuide the product made of the laſt 
umber mulciplicd in it felfe, by any of the 
numbers which went before it: by how ma+ 
ny degrees the diviſor went before the num+ 


ber multiplied, by ſo many degrecs ſhall the 


j-r_ followe the ſame number multi» 

plied. | oc 
For example ſake ,letthis double propor+ 
tion be giuen, --4 9113-24 lb 
2 4 
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And let 165 be the number to be multiplied 
by it ſelfe , theproduRis 256, diude that by 
8 which is the number next before it,the quo» 
tient 32 is the number which mult: followe 
next after 16. But if you digide the produR 
256 by 4 which went before 16 in the thirde 


place, the quotient will be 64, which muſt. 


follow in the third place after 16.If you make 
the diuiſfion by 2,which went before 16 in the 
fourth place,the quotient 128 mult follow in 
the fourth place after 16, and ſo forth in the 
reſt. For it is as if you ſhould ſet therule of 
proportion thus: 
 TIFf2giuer6: then 16 ſhall giue128. 

Our of the foreſaid abridgement, another 
ariſeth, whereby we may finde out any terme 
of manifold progreſſion , in this manner; 

If ſome certaine termes of continuallpro- 
oreſſion be given, and the numbers follow- 
ing one anotherfrom an ynitie according to 
their naturall order , doe aun{were the faide 
termes 'from the ſecond forward ,' the-quo- 
tient'of the product made 'by any. of the 
termes whatſoener dinided by the firſtterme; 
ſhall be the terme of theprogreffion:more'by 
one;then both the numbers anſweringtothe 
numbers multiplied, doeamountvato being 
added together. | eg ohtroanlt Dao d 


PET EL ” 3 7 , EE. £ 
v4 day wars dro Gif 7 


OF ARITHMETICKE up 


g : 
I " R be. E; "lan : F ARIES = «at 
S£- xx atlnft. cas —— _ a - X nd INS = _ VS res.. 


* 
- 
"S.- , jw - _ 
woody” IE, F Ty 
$4 - "2 "$4 \ Wha wg, < _ —_—mg 
EPzIS AN SCANS Ee or xx 
—_= = ” _ — 
» % x % N 
*. bo > Se % 
_- 


" 


o 
*# &. » 
ns 


——_— 


_— a. TC IO EY i. Al 
> "I 6-0" ws by - Ps... cy 
TR" 3 £ = «- 
- > CLIT” Le. 


—_— 


PO I TY 
"> 


—_ — 


- = 
» #7 T4 a p p ” —_— p - - 
F ” 
a1 ” - 5. PL ww [ Sms —_ 4 . _—_ ” p - ” 
= - —_—_ Ws « A — -—_ a o - ”-- 0 
% 4  — ” - _— % - = hs Jo —_ 4 - - A _ . * - 
wt « ” - " 
% Fl * FAY % Fd % A _ FAY # % # ww %. T7 # % ” k > — => , - _ 4 — 
- , - - _ =_ » . ws _ - ” 
% l - , = Y —_ -- SY % % - = % k % <= Rn o - oy - 
i _ = % % of # L — _—_ Cf * 
8 A O_ "= « - % ” % 4 # k 
, % * PLAY »— _— I : = 
o 4 * o 
P " - ” » = % 
x uo. — a : d "+. oC <a. 


WLEON VG 


YO 


2% THE SECOND PART 


- 3 - 
y 4 [ZE 
; : Z 4 w þ 8 ©,» S 1-4 al 
l yt » ©, bs ” : \ 
; 1 : ES SL a:3rktlh 
o. Po Wor 4 * us - ty 4, " w W: 
F m *s i ?' 


As'in this triple proportion, let there be 
given ſome termes, and let the numbers be 
__— vnderneath them in order as you 
ce: (4 ws 


3 | | 4:27: [bf © 243 >29 


a1 v wr Socr MII > 


-  Thenif you multiply 27 by 81, and dmide | 
the produR 2187 by 3 , which 1s the firſt niv- | 
ber in the progreſſion, the.quotient 729 ſhall | 
bethe fixth terme of the progreſlion which | 
15 more by one, then 2 and 3 ( thats to ſay 5) 
are. Likewiſe if you multiply 243 by it ſelte, | 
and diuide the produ by the firlt, the quo- 
cient ſhall be 19683, to be placed in the ninth 
place, and ſo forth of thereſt, 
The termes aſwell of manifolde reaſon as | 
of proportion and progreflion, may in this | 
manner be continued infinitely. But the na- 
eure of numbers doth not beare it ſo well in 
theother kinds of reaſon or proportion. For 
firſtof all ifof the reaſon giuen the termes be 
prime numbers one to another, then cannot 
a third, mach leflea fourthor fifth in whole 
numbers be adioyned to them in continuall 
proportion : as it appeareth by the 16 p. of 
the 9. As inthereaſon of 3 to 5, which is ſu- 
ient two fifts , you ſhall neucr bring; 
forth a continuall proportion , vnleſle you 
toyne to itthis mixt or ſurde number 8 z, 
which cannot be expreſſed by an whole nite 
ber. Likewiſchow many proportionall my 
2 $ 
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bers ſocucr being giuen, if the extremes be 
rome one to another , no ſuch number can 
ciucn at the laſt, as the ſecond is vnto the 
firſt, by che 17 p.of the 9. As in this ſubſeſqui- 
alter 4, 6, 9, becauſe 4 and gare prime one to 
another , therefore there can be no whole 
number in ſuch proportionalitie vnto 9, as 
4 is vnto 6. Therefore in ſuch kind of pro« 
portions this 'Theoreme following taketh 
place. 

If the termes of continuall fimplepropor-. 
tion, not admitting an vſuall progreſſion be 
multiplied by the antecedent of the reaſon 
whereof they conſiſt, and the laſt be mylti- 
plicd by his conſequent : there ſhall be pro- 
duced foure leaſt termes continually propor-' 
tionall according to the numbers giuen :and 


ſo forth continually by multiplying the pros 


du&sby the antecedent giuen, and thelaſt by 
the conſequent giuen, you ſhall find the leaft 
termes how many ſo euer continually pro- 
portionall according to the reaſons giuen : 


tia 16,1 2,9, hath not afourth number in pro- 
reſſion. Thereforcfir{t of all, I multiply all 
- numbers giuen by 4, the antecedent of 
the reaſon giuen betwcene 4 and 3 , whereof” 
they were made : theprodudts ſhall be 64,48, 
36. Likewiſe I multiply the laſt number 9' 
by 3 the conſequent giuen, the produ& is 27; 
the which numbers arcall continually pro- 


portionall next vnto: the numbers giuen, 


Nj 


As for cxample,ſeccing that this ſeſquiter-= 
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' Aﬀeerthis manner many others may be found 

Out. | 

Thetermes of the 

8 i\3 reaſon giuen. 

16 12 . 9 Thelimpleprop. 

64 48 36 27 Thetrſtpro- 
256 192 144 108 $1 greſſion. 


© Behold alfo this example following of a | 

manifold ſuperparticular reaſon, 
-- F 2 

[S011 $© 

125 Fo 20 | 8 

625 Yo 1oo 40 +16 


T bus much concernmg the ranging of the 
termes: now followeth the ſinmme of the pro- 
greſ/ton. h | 

-.T be findmg out of the ſumme, u that wuhich 
(the firſt rerme of the progreſſion mereaſing be=" | 
ng ſubdutted from the ſecond andthe laſt ) ad- 
adeth wnro the luſt terme giuen a number , tothe | 
which the remainder of the laſt terme hath ſuch | 
proportion as the remainder of the ſecond terme 
hath wats the firſt. _ | 

I aid ( the progreſſion increaſing ) that ye 
may vadcrſtande that the firſt terme is here 
takenfor the'lealt, and the laſt for the grea-' 
teſt. Now the maſteric of this inucntion 1s 

cenerall, being not onely of force in mani-" 

fold proportion.as that rule is which the c6-. 
mon ſort of Arithmeticians do preſcribe;bue 
all progreſſion of what proportionalinie fo; 


OF ARITHMETICKE gt 
ever gien : It is taken ont of the 33 prop. 9. 
which affirmeth this, of how many propor- 
tionall numbers ſoeuer following one ano- 
ther. If from the ſecond and the laſt terme 
there be taken away numbers cquall co the 
firit, the remainder of the laſt 'terme ſhall be 
vnto all the antecedents going before it, as 
the remainder of the ſecond terme is ynto the 
|  firſtrerme. Therefore theſe three proportio- 
| nalltermes being found out, you thall ſet the 
| excelle or the remainder of the laſt terme in. 
| thethird place, and the remainder of the ſe- 
cond 1n the firſt place, andthe firſt orleaſt 
terme of the progreſſion in the middlemolt 
place , and then worke by the rule of three, 
= | whereby you ſhall inferre a number contays 
ning all them which were antecedents to the 
{ Hiſt; which being therefore added to the laſt 
ſhall containe the ſurnme of them all. 
, As in this manifold progreſſion, 2, 4.8, 
{ 


16, 32,1f 2be taken from 4; and 52, there re= 


maine 2 and36; Now as '2 the remainder of the 
ſecond terre is vnto the firſt terme 2, ſois 

50 vntoall the antecedents. Therefore for 
the working of the rule, the termes ſhall 
; ſtand thus: 


6 2 give 2: therefore 30 giue30. 

The reafonisin ech place alike and equall. 
: Therefore ſeeing that the totall made of the 
; numbers going before the laſt is 3o, it being 
; added to the laſt, namely vnto 32 , declareth 
. the ſurame of the prog tobe 62. © 
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1s THE SECOND PART 
| Likewiſe in this ſubtriple progreſlion,2,6, 
18, 54. Jet 2 be taken from 6 and 54, the re- 
mainders [hall be.4 and 52. Now as 4 the re- 
mainder of the ſecond terme is vnto the firſt 
terme 2, {o.is 52 the remainder of the laſt 
terme vnto all the antecedents. Wherefore 
the three termes knowne ſhall be thus orde- 
red for the finding out of the fourth term, 
2; therefore 52 26 
And for ſo much as this fourth number, is 
equall yntoall the anteccdents,it being added 
fo the laſt terme 54, the totall 8 ſhall be the 


ſumine of the progreſſion. 
Likewiſc let there be this ſubſeſquialter 


progreſhion ,16, 24, 36, LE 31 . The remain- | 


ders of the ſecond , and laſt terme are 8, and 
65, whereupon by theſe three proportionall 
numbers 8, 16, 65, the fourth number 130 
1s inferred, which is thetotall made of all the 
antecedents except the laſt, it being therfore 
added vnto the laſt terme 81 , declareth the 
ſumme of the progreſſion to be 211. Where- 
by it appeareth that the firſt, ſecond, and laſt 
terme of the progreſſion being knowen the 
ſamme cannot lic hid. 


An Example. 
e4 certaime man ſolde his houſe to be payde for it 


6: wheate after ſuch amanner, that when he 
that bought it came in at the firſt doore he 
ſhould gine hnn one grame,at the ſecond two, 
at the third 4, and ſo foorth proceeging conti+ 
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OF ARITHMETICKE 9, 
xyually by double proportion according to the 
number of the doores, He that ſhrunke from 
his bargaine ſhould pay to the other 12 crowns 
for a penaltie, Now being 60 doores the que 
ftrn i how much wheat he was to pay, 

A rich man of Baſill not ignorant of the 
huge increaſe of Geometricall progreſſion, 
ſold his houſe ſometimes vppon this conditt- 
on being among his cuppes. But the condi- 
tion of his bargaine being brought vnto an 
account, the number of the wheat was found 
to be vnmeaſurable, ſo that all;the houſes of 
Bafill being curned in garners, were not ſuf- 
ficient to recciue it. 1 thought good to ſee 
downe the example, Let the 60 terme of the 
progreſſion be compendioully found out, : 


t 2 4 8. 16 33 Fl[1024 
03-93%, 5 9 | 120 
 $24288 | 19 
536870912 | 29 
288230376151711744 | 58 
576460752303433488 | | 
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Wherefore the ſumme of all the graines 
hall beſo, a 074 2 
1152921504606846975 

The which number is ſo great, that it ſce- 
meth ſufficient to match the ſand of the A- 


griatique ſca. 299i 
BLOND8. fee 


Tn | oe -. 
» "I ” = . 
Fi - 


TAE o NDS: : 
EOCIS Sz 


A BRIEFE TREA- 


'CERNING THE. RESO- 


lutionof the Square and Cube in 


numbers, whereby the {ide of 
-|3chend may be found. 


> 29/0 Fioured number, is 4 yay 
INE NY made by the multiphing CY one 
3: = mber by anpther, 
Ek « \ . T he ſiaes of the figured nurm- 
oY bY ber, are the umbers by vohoſe 
" multipfication it was made. 
Albeit a number be not a magnitude ad- 
mitting figure and angles, yet ſeeing that 
the multiplying. of numbers islike vnto the 
making of right lined pong figures,therefore 
for that reſemblanceot a Geometricall thing, 
the names of figures are attributed vnto.vu- 
bers produced by multiplication. For cuenas 
arightlinedrawenfirlt a long one right line 
comprehendeth a planc figure, and then a 


long another, which is the e depth, compre . 
hendeth a bodie: eucn ſo the mulciplyingof 
one niiber by another, maketh a plane num- 


ber (ſocalled becauſe the vpitics whereof 18 
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+ king of this Salorecia I 1171 41s the. 
\cuidentthat aſquare 1 1 x 1] fide, 
may be made of any number giuen; and that 
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conſiſterh, may he nina; mtoa plane fi 

gure) and char being multiplyed by a third 
Cataberingkich a ſolide tumber, receiuing 
that title becauſe it may befathioned like a 
ſolide figure, 'The numbers multiplyed one 
__ another repreſent their ſides. E 
1 figured number 15 twofold, aplane an A 
ſolide number, 

ef plane number tis that, which #, P; made by 
multiplying two numbers one by another. * 

16 d. 7. Mulciplication (as isaforcfaide) 
maketh a certainc thing like toa rightangled | 
parallclogramme. Wherefore hercare exclu- 
ded all other numbers, which others call tri- 
gonals, pentagonals, &c: made by addition, 
whereof Euclids. Arithmeticke maketh no 
mention: 

1 plane number is either made of two equab 
anberacss guare : or of two vnequali nuns 
bers, a« an Oblong. 

18 d. 7. Aſquare number 1ismadeby a ni 
ber mulciplicd by it felfe., as fourc times 4 
are 16, fyuetimes'5 are 25, ten times 10/ are 
100: for cheſe products may by their ſeuerall 
vpitics be ſo diſplayedin a plane ſurface, that 
they may repreſent plane ſquares, as here 
you {ce 1n theniberi6: x 1 2 1/16 is! the 
wherefore by the ma- 1/1 1 1p ladhoirng 


> Ss of a ſquare; But 
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as it is requiſite that the ſides (being leſſer 
then 10) of the ſquares vnder an hundred 
ſhould be gathered by the Table of multi- 
plication: ſo the fides of my Squares are 
to be ſought out by art. The ſquares whoſe 
fides are {ſimple numbers, arc here ſet downe 
as youſce:: 


Thehdes i123 2.4 5 6 9. 8 9 
The ſquares x 4 9 16 25 36 49 64 81. 


T he Square u knowne by finding ont his ſide 
expreſſed by a whole number. 

Albcit the finding out of the fide of a 
ſquare, be applied to cach number giuen as 
to a ſquare, yet the ſquare numbers onely 
hauc a fide tobe expreſled by a certaine nu- 
ber of vnitics or by rationall numbers, the 
other are to be expretled but in power only. 
The {Gdes are commonly called rootes by a 
metaphoricall phraſc. 

T he fide of a ſquare ts to be found by the 
T heoreme following. Y 

Ifthe odde degrees of a ſquare niuber being: 
marked from the right toward the left handeo 
with points , you ſubduR frothe number gi- 
ucn, the particular ſquare of the laſt period, 
ſetting the {ade therof alonie by it ſelfe, 2 then 
going on if you diuidethe remainder (if ther 
be any) with the figure going before itghythe © 


double of the fideſet alone by it ſelfe, 3 and 

molighhe quotient found out (being plas 
ſide which was farſt ſee alone by is; 

4 (cite, 


ced by 
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THE $QV RE Þ; 3 "y T9 
(el\fe;and alſo before the doubled number on 
the right hand)by both the numbers(namely 


by the doubled number, and the figure ſet by 


% TJ. T . | 
= > at > 1 oe 
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it) being counted as one diuiſor, ſubduing - 
the produtts from the number giuen, and - 
then renew this laſt worke of diuiſion ſo ma- Xa 
ny times as there are prickes remaining, the F 
fide of the ſquare ſhalbe found out. LY 
T his artificiall demiſe 5 
is borowed out of the = 
4 Þ- 2. Where by de- Se 
- monſtration it 15 pro- LE 
% ucd,that if a right line 22 
s be cut into two ſeg- Jr 
4 ' ments, how ſocuerthe 
4 4 ſquare of the whole 


* | line isequallto the ſquares of the ſegments, 
+ | andtothe two right angled figures made of 
} | theſegments: as in thefigurehere annexed, 
the two Diagonals k g, and b f, are the 
ſquares of the ſegments a b, and a c. Alſo 
\ | thecomplements b k and g, aretheright- 
* | angled figures made by multiplying the line 
| abbybc. 
The ſelfe ſame parts are to be foundin any 
ſquare number. As for example in the num- 
ber 169, whoſe ſide is 13. This fide being di- 
uided into two peeces 10 and 3, multiply ech 
c by it ſelfe once,namely 10 by 1c, and 2 
y 3,the multiply one by another,as 10 by 3, 
& 3 by 10,ſo ſhall you hane 4 plane numbers, - 
cof twaarc Squares as here you ſee, 
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10 3 Therefore as the Square 1691s 
10 3 made by the adding together of 
=————— theſe foure plane numbes,ſo by ſub- 

r00 dutting them ſeuerally it is refolued: 
30 Firſt therefore I marke each odde 

30 place with points . becaufe the par- 

9 ticular ſquares are to be found inthe 

———— odde places. Then for ſo much as 
.. the vaitic ſtanding vnder the firſt 


” point next vnto the left hand, and. 


repreſenting the laſt pert#d, is both a ſquare 
and the {ide of a ſquare : that figure therefore 
being ſct alone by ic (elfe in the quotient, 
and being ſubdued from the vnity ſtanding 
ouer the point , there. remaineth nothing. 
This ynitic ſer alone by it ſelfe in the quoti- 
cnt ſhall ignifie to, when another figure is 
{et-by it repreſenting the {ide of ſome other 
particular ſquare. Whereupon I fay, that the 
greater Diagonall k g, is nowe ſubdued 
from the whole ſquare, and the {ideof it k 1 


or a b ( for they are equall one to another) 


and alſo the fide of one of the complements 
1s found out. This is the firlt ſteppe to this 


refolution.. 
- : Morcouer 1 double the figure found out, 


- 


becauſe being doubled, it is the fide of both 
the complements taken ioynely together , 


natnely ki and gi, Then ſetting 2 the dou- 


wr number vnder 6, I diuides, (which in 
this 
both the complements ) by 2, the q 
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place is as much as 60, and repreſentetly ' 
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THE SQVARE AND CVBE. 539 ik 
1s | g. repreſenting the other fide remaining of 
of the'complemet,namely, i f, or b C, the which 
number I ſet in the quotient, and count it for 
the ſegment remainihg of the right line gi- 
uen. Wherefore becauſe this number 2 is the 
fide of the Diagonall remayning , that is to 
fay, of the leſſer ſquare b f : therefore being 
ſet by the diuiſor on the right hand, and mul. 
tiplyed both by it {elfe, and by the diuiſor, it 
bringeth forth three plane numbers, namely, 
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che ſquare b f, and the two complements a 1 ZE 
and 11, which being ſubdued from the nin. Jo 
bers ſtanding ouer them,there remaineth no- ba 

thing, The example is thus: Os 
x 6 9 (13 whichisallone x 6 9 DN; 
— —  afyubaa—————— Ys 
#23 down chenum- 7] 2 © Dinont. ST 
IF bersfound out 6 0. plemen wo 

6 9g thus : REA, _D. diagoulll, 
169 


Take this for an other example to make 
this deviſe moreplaine.Let the Square $1ucn 
be 1764+. This number being marked with 
two points telleth vs that:the fide thereof is 
to be written with two-figures, Firſt therfore 
beginning at the point onthe left hande, I 
ſceke the {ide of the laſt periode, namely of 
17. But for ſo much as.it, is; no ſquare:num- 
ber, 1 take the fide of the next leſſer ſquare, 
| whichI ſet aloneby it. felfe inchequortiene,/ 
ad then multiply it by it (cle, the produR 
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% is 16, which being ſubdued from 17 there | 
remaineth 1 . Moreouer, I double the fide | 
found out, the product is 8, T place this dous | 
bled number vnder 6, and by it I diuide26 | 
ſtanding aboue it , thequotient is 2, which | | 
mult be {et by 4, This quotient 2 muſt be ſee | | 
before the diuiſor $ on the r1ght hand vnder | | 
the point, and then muſt it be multiplicd | 
both into it ſelfe and into 8, theprodu& is | 
164, which being ſubducted from the figures 
ſtanding oucr them,thereremaineth nothing, 
whereby I gather that the number giuen is a 
mſt Square. Theexample ſtandeth thus : 


_  Thefamemannerof working is tobe fol- 
lowed in greater ſquarc numbers giuen, fa- 
ging that the former part of the workeis to | 
be vſed but once, but the latter part is to be | 
followed ſo many times as there are pointes 


remaining, excepting the laſt, Asing4756, | 
I fay, that the fide of the {quare next vntog | 
15 2, therefore 2 being ſet in the quorient, and 
multiplicd by it ſelfe make 4, and taken from 
5, the remainder 15 one, Morcouer I double 
the quoticnt., the produR is 4, which I ſet 
vader the next figure toward the right _ 
- | an 
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which 3 being ſet both in the quotient , and 
alſo wa the diuiſor toward the right hand, 
I multiply both the numbers by it /the pro- 
duct is 129, this being ſubdued from 147 
ſtanding aboue it , the remainder is 18. But 
becauſe there is yet onepoint remaining with 
the which Ihauc not medled,therfore againe 
] double all the whole quotient. For in this 
caſe I muſt take 23 for the one fide of one 
former ſquare, and generally in great num- 
bers when I light vppon more particular 
ſquares then two", I muſt eſteeme them bue 
as two, and take the fides which are firſt 
found out but as the ſides of one only ſquare, 
Therefore twiſe 23 are 46, by this I diuide 
185 , thenumber to be ſet in the quotient is 
4, the which number alſo muſt bee ſet be» 
fore the diuifor on the right hande, then 


1s 1856, this product becing ſubdued 
from the numbers ſtanding ouer it, there 
| remaineth nothing . The example ſtandeth 
| thus: 


THE SQYARE AND CVBE. wr 
and thereby diuide 14, the quotient is 3, the 


muſt 4 6 4 be multiplied by 4, the produR 
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"THF RESOLVTION OF © 
Secallothe example following: 

109428386 4 (3308 

Out of this inuention this concluſion fol- 
loweth:* 34] | 
- Thenumber whoſe fidecannot be expref- 
ſedby whole numbers, is no ſquare number. 

Such areall prime nambers,& (the ſquares 
themſclues excepted ) all other compound 
numbers. For if in them you deſire to finde 
out the ſquare fade, you {hall labour in vaine, 
becauſe they arenot ſquares for to the whole 
numbers arilang 1n the quotient,there will be 
fome fraction adioyned, whereby it commeth 
to paſle, that the number of the fide is not 
to be expreſled by a true number, and com- 
monly it is called a furde number. L 

Yet if you adioyne to the ſide found out 
the number remaining, taking his denomi- 
nation from the double of the fide augmen- 
ted by an vnitie, you ſhall fiade the next (ide 
that may be like to the fide of a ſquare. 

As if from 40 you take the nearelt ſquare, 
namely 36, the remainder is 4. Here there- 
fore the ſide ſought for of the ſquare, excee- 
deth not the fide found out by an vnitie, but 
either by one, or more parts of ſome whole 
number: whereforeI double 6 the ſide found 
out, and adde an vmtie to it being doubled, 
the totall is 13, thisnumber I fet vnder 4 the 
remainder, and ſay that the {ide of 40 ſought 
as neare as may be, is 64, the denomina» 
torof the fration being added to the greateſt 
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quare inthe number giuen, namely vnto.36, 
—_— the next i ſquare ee it, 
namely 49.whoſe ſide is 7. But this ſurde fide : 
namely 6 +, , multiplyed by it ſclfe maketh - 
392t, whith arenot inſt equall vats 4c the 
number giuen, The like indgement may be 
vicdin the reſt which are not ſquares, 
s | [18 T hm tnuch concernmmyg plane numbers , but 
2 ſpecially ſuch as are ſquare numbers. T be ſolide 
nuteber followeth , which i a number made of 
| threenumbers. 
Ie 179.7.A ſolide nutnber is made by atwo- mm 
fold multiplication, cuen as a ſolide bodie a- 
mong magnitudes, is made by a twofold c6- 
oC prnenioge : the firſt is like that which mas 
etha plane figure, the ſecond is like that 
which maketh a body. As three times 4 taken 
flue times : for three times 4 are 12, this 15 a 
planc number , fruc times 12-are 60 , this is a 
1- | folidenumber. 
de e-7 ſohde number is made either of 3 equal 
mumbers a4 a ( ube: or of 2 vnequall nuinbers 4s 
an Oblong, 
|  .. 19d, 7. A cube-in tumbers is made by 
c&- | multiplying theſidethereof by the ſquare of 
at | the fide: whereby: wemay- gather, that to 
lc | multiply anumbercubically; is:to multiply - 
thenuber made of it ſclfe; by himſclfe againe 
as foure times 4 foure times are 64, which is a 


'* | cubchauingrelationto a Geometrical chin 
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a certaine [hatoens from another rem 
blegcibe, | : þ- 

T he cube is bnowne ng out t i 
preſſe ſed by a whole hows by fudeg : fat 

For euery Cube in numbers hath ſuch a 4 
fide as may be expreſſed by whole numbers, 
but in magnitudes it is not alwayes ſo, as in 
deede 1n magnitudes there are many things 
not tobe expreſſed by whole numbers. Now 
tor ſo an as the q de of afy Cube vader 
1000 is a ſimple figure, it is meete before we 
vndertake to find out the fide of any greater 
number, that we ſhould know what Cube is 
made of each imple figure, and what is the 
fide of any Cubeleſler then 1000, as I have 
here ſct chem downe. 

144, 3: he a4 BIA. dP. 

1 4 9 516 25 36 49 64 8 

: 8 27 64 125 216 -343 F12 729 

But in ſearching out of greater Cubes, we 
muſt proceede as the Theoreme following 
teacheth vs. 

If you peiogart with pointes as it were 
into , the Cube given beginning at 
the: agen figureon the right hand, and omit- 
es continually, ,and firſt of 
' all ſubductthe particular Cubeof the laſt pe 
riod from-the number giuen, ſetting the ide 
therof the quotient: andthen ſet the triple 
of the quotient vnder the figure next follows 
ſb} ner cre To 

{quare /being eri 


n . - *.-Y . 
= —_ 
4 


- 
[ 
- 


| 4 ' 
' | 6 
; ” 


heath it one degree more towarde the left 
hand: and afterward diuide the niiber aboue 
written by the triple of the ſquare, ſetting 
the quotient by it ſelf, and then multiply the 
diviſor by the quotient found out , and the 
tripled ſquare by the ſquare of the quotient, 
and the quotient cubically, ſubduRting the 
product (fo orderly added together, that ech 
figure may anſwerethe numbers whereof it 
_ was multiplied) from the number giuen: and 
renew this laſt manner of diuifion ſo many ' 
times as there are points remaining , the ſide 
of the Cube ſhalbe found out. | 
This artificiall deutſeis drawne out of that 
Theoreme which Ramus made, .imitating 
that of Euclide concerning ſquare numbers 
in this manner. _ }f a right /me be ciut into two 
ſegments,the (ube of the whole line ſhalbe equall 
to the Cubes of the ſegments, and to the two (0+ 
hide figures comprthended three times vnder the 
[quart of his ſegment, e&# the ſegment rembultms, 
g As thelinec i which 
1513; 15-cutimto-two 
ſcgments 16:8 :rhe 
cube therefore of the! 
whole: line, namely; 
” Po = > rs 
the Cubes ot: the Sege 
ments, [narely, yiieo 
Ioooand 27,and alſo 
_ to thetwo ſolides or parallelipipedons thriſe 
taken, whereof three hav a like foliditie, the 
AY | 
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206 THE RESOLVTION OF 
Soliditic of each of the three leſſer 18 90, being 
made of the ſquare of the Segment 3, that 18 
to ſay of 9 multiplicd by the other Segment 
10, Thel three parallelipipedons iointly ta« 
ken together make 270. But of the three 
wen parallelipipedons ech containeth 300, 

ing madeof 100, the ſquare of the greater 
ſegment 10 multiplied by the leſſer ſegment 
3, and they beeing taken iointly together 
make 900. 


J 


fooo / | The cube of Thecubeof the 
"4 | fhe greater leſſer ſegment 3, 


legment 10. 
4 


The greater Paralle- Thelcſler paral- 
lipipedons. lehpipedons. 


Fon 


The cube therefore hath eight particular 
folides in numbers which are made of the 
partcs of the number giuen,, namely.of 16 
and 3 inthis manner. Firſt let therebe foure 
plane numbers made, cach part being mul- 


tiplied by it ſelfe, and oneby another: 


£3 
a n 


: 


Io: 3% 
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7 THE SQVARE AND CVBE. w7 TE 
$ | 10 3 Y, 
£ | IO 2 ol | 
- OSA 209%7 "2 MN 
c | .9 > 
E | ibn Ny 
30 < - 
- | I'00 F | 248 
r If againe you multiply theſe planes by th of 
ſame partes, there will ariſe 8 (olides, as you A 
ſee here: | 11 
ITS 9 | 
$0! (010/56 8 
Fn 30 30 < Y 
100 109 | Bs 
| m— 4 it | 
3 10 4 
- m 90 All theſe being added ; 
90 300 together are cquall ? 
90 300 vnto 2197, the cube of x 
| 300 1000 thewholeline. q | 
The ſame way thereforethat is kept in ma- 40 | 
king the Cube, is alſoto befollowed in reſol- —i| 
x ing the Cube: As for example; Lmarke the - - 
y cube n venwith points in this manner, 2197- | 
? | Then I ſubdu the particular cube of ch& 
X numberſet ynder neath the laſt point : but 
”. | forſo muchas thatnumber is no Cube,I take 
- | theneareſt toit, namely an vnitic, which alſo 
. | Ifetin thequotiene. This vaitic in the num- 
2; | bergiuetiv'r600, butin the quotient it is 
but ro, The vnitic Inns Oe 5 SES: 
ths 49/4 8 p uy} 


i — 


288 - THE RESOLVTIQN OF 


mainder is 1, which muſt bewritten ouer the 
number giuen. So that the greater cube A is 
to be ſuppoſed to be ſubdued from the 
number giyen, This is the firſt ſteppe of this 


| 
worke : 


i | 
© Itriple the quotient found out ( that ist0 
ſay, I multiply it by 3 ). this triple repreſen- 
ecth the three ſides taken. iointly together of 
the threeletler ſolides marked with C,1 place 
thetripled number vnder, 9. AgainelI mul- 
tiply the quotient ſquarewiſe, and triple the 
produdt which maketh likewiſe 3.This pro- 
duQ re{embleth the three ſquared ſides taken 
tointly cogether of the three greater ſolides, 
marked with D, Iplace the produ@ one dee 
greelower toward the left hande vnderneath 
1.WithitT digide't t,which is written aboue 
it, the quotient is 3.; This ſegment or quo- 
tient-3,, being multiplied by 3/ the diuſor, 
maketh g,' which in reſpe&-of+ che 'place 
wherein it ſtandeth is 900, and repreſenteth 
the three greater ſolides marked with D ta- 
ken iointly together. Furthermore'the ſame 
quotient being multiplyed ſquarewiſe ma- 
keth 9, and multiplicd afterwarde by the tri- 
pled number [tanding vnderg, itmaketh 27, 
which in reſpect of the placewherein it ſtan- 
dcth is 270, and repreſcnteth the thyee leſler 


folides 


- 
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ſolides marked with C. Laſt of all; che ſame 
quotient muleiplyed cubically , breedeth the 


leſſer Cube B. Theſe three produdts therefore 
being added together , and the totall ſubdu- 
ed from the numbers ſtanding ouer it,there 
remaineth nothing., which importcth that 
the number giuen is a Cube. The example is 


as you ſce : 


197 (i3..../.. 
| F © © © The greater Cube, 
3 or otherwiſe 3. 
_——— 3 
i ——_ tle - 
The three 
27 900 LA ub tg 
2 7-0 The thiee! lefier 
27 JD parallclpipedons. 
$—— 2 7 The leſſer Cube.” 
197 b re 


231.9:ZF7. 13%: 
Take theſe examples following to make 
the matter more plane, Let the fide be ſought 
out of this Cube, 16387064: contrie it ther- 
fore ( as it were) into certaine periods with 
points.”Then firſt of all; ſeeke out the fide of 
the cube; which:you find in the laſt number 
ouet the point next to the left hand. But for 
fo much as 16 js no cube, take '2 the fide of 
the next cube-vnder it that is to ſay,of 8,and 
ſet it in the quotient, and ſubdut8 the cube 
from-16, there remaine 8. This firſt workeis 
not to be renewed throughout the whole 


 uniber , but the rules following mult be 
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210 ' THE RESOLVTION OF 
repeated as often as there are pointes remai- 
ning. The firſt ſteppe to finde out the ſide 18 
jn this manner. 

8 
x6387 06 4(2 
; 

Moreouer triple the quotient found out, 
the product is 6, which are to beplaced vn- 
der 8, namely vnder the figurefollowing the 
next pricke toward the right hande. I hen 
multiptie the quotient by this tripled num- 
ber(or whichis all to one purpoſe,ſquare the 
quotient, and then triple the produtts)it ma- 
keth 12, ſet that number in a lower place one 
degree nearer to the left hand: and make it 
the diuiſor. Duide 83 by 12, obſeruing this 
rule in choſing your quotient, that it be no 
greatcr, then that the numbers afterwarde 
produced by multiplication may notexceede 
che numbers ({tanding oyer it. So that here 
you {bal take 1 in 8,but five times. Afterward 
by chis number 5, mulciply the diuiſor 12,and 
by che ſquare of 5 multiply the trebled num« 
ber 6,andlaſt of all, multiply 5 cubically;ſa 
ſhall youproducethree numbers, namely 60, 
I50, 125, fo be deſcnbed as you ſee: Theſe 
numbers added togeather ,:and ſubdutted 
from $3 87, the remainder 1s. 7 62, The 
feconde ſteppe to fande out the fide is in this 


manner z | 
$7623 
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| number being ſubdutted fr the Cube, there 
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And becauſe there is yet one pot remai- 
ning, this laſt manner of diuitzon mult be 
wrought againe. Firſt therefore I triple the 

uotient, the, produtt is 75, which muſt be 
fo placed, that the firſtfigure thereof, name- 
ly 5, may ſtand ynder 6, the ſecond vnder the 
o. Againe multiply the quotient by this, tri- 46 
pled number ( or which 1s all one, ſquarethe 
quotient, an | na 
1875, which ſhall be che diaifor ; whoſe firſt 

. figurenamely 5, mult beplaced ynder 7, the 
laſt figure of the tripled number. Then you 

ſee that r may be contayned 1n 7 many times, 

but I can take it but foure times; I et 4 inthe 
quotient, and multiply thediuiſor by 4, the 

_ is 7500, afterward I ſquare 4, it ma- 
th 16,which I multiply by the tripled niu- 

ber'75, the product is 1200. ' Laſt of all, I 

multiply 4 cubically it maketh'64: theſe pto- 

duQs added all together make 762 064, this 


remaincth nothing, whereby I gather that 


= —_———— 


, tnt I; 
triple the prody&t ) it maketh head | 
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22 . THE RESOLYTION OF 
the number giuen isa tuſt-Cube. The third 
ſteppe to finde out the (ide is in this man- 


||A 63 | #1 | 
x 6387 064 (254 


— C— 


Behold alſo the example following : 


7 YL - 
61/412 50 0'0 (850 


CE 


Another manner of working : 


_ Hitherto the princely high way to finde 
out the {ide of the Cube hath beene declared. 
But there.,are other waics alſo bending 
thercto,, and lcaning to the ſame prumciples: 
whereof this is one. {24:0 
Hauing found outinithe Table of the fim- | 
ple cubes, the figure repreſenting the fide of = 
the cube contained in the number ſtanding | 
ynder the firlt point on the left hand, ſctit in 
the quotient, and ſubdudt the particular cube 
of that figure as you did before: then ſquare 
that figure, and triple che ſquare, the product 
{hall be 'the diuiſar , whoſe farlt figure _ 
| c 
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THE SQYARE AND CVBE. ug 
be ſet vnder that figure which is on the righe 


hand next of all to the ficlt point afore- 
faide, 

2 Sec how many times the diuiſor'is con- 
tained in the number written ouer it ,multi- 
ply the dwuiſor by the quotient, and ſubduct 
the produtt from the dwidend. Yet here you 
mult take heede, that youchooſe not a grea- 
ter quotient, then that the products madeaf- 
terward thereby may be ſubducted from the 
numbers given. *- | - 

3 When thegſubduttion is done, triple 
the firſt figure which was ſet in che quori- 
ent, and place the laſt number which 'was 
ſet in the quotient'on the right hand of che 
produet. ve IS 9 > 
- 4 Multiply this'whole' number by, the 
ſquare of the quotient laſt found out, and fee 
downe the produ& ſo, rhar the oo ORs 
thereof toward the right hand may ſtand'yn- 
der the point next going before on' the ſame 
hand, and then ſubdu@it from the number 


giuen. 


As in804357 the particular Cube,name- 
ly, 729, being taken from the number ſtan- 
ding vnder the laſt period vpon the left hand 
there remaine 7 5 35 7 the {ide of that par- 
ticularccube is 9, which I ſet in the quotient. 
I quare that fide, it maketh 8r,and triple the 
ſquare, the produtt 243 is my diuiſor, which 
Iſet vnder the number giuen, ſo that'3 may 
land ivader 3. With this diuifor diuide the 
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214 THE RESOLVTION OF. 
Humber ſtanding ouer it, you ſhall finde 2 to 
be contained in 7 three times. I ſet therefore 
3 in the quotient, and multiply the diuiſor 
by it, the produ&t is 7 29, which being fub- 
duRed from 753, the remainder is '24. As 
you ſec in this induRtion. lk 
2 

;/*7 +. 08 

$ 2.4 3.5 7 (93 


b—_— 


7,2 9 ior) $140} 

Moreouerl triple 9, the produd is 27, by 
che which on the right hand I ſet 3 the quo» 
cient laſt found out,the totall is 273, This nu- 
| bac] ppaleipiy by 9.the ſquare of 3 the quoti- 
catlaſt found out,the produt is 2457,which 
being ſubdued from the number ſtanding 
' ouer it, there remaineth nothing. The indu- 

_ @ion 15 0N this manner : 

$7144 2,4, LI8F 
$ 94 3 5 7 (93 


— 


5:0 | 3671, WW TzTzEHS, 

+ The felfe ſame worke may be diſpatched 
another way ſomewhat differing from the 
former in this maner. The figure in che quo- 


_ tient being found out by ſubdudting the par- 


ticular cube, andalſo the ſecond figurein the 


L ___ 
R © +... TR 4 
ny in” a Ry > 


* y j 
cz N " , 
* 2-8 wy = 
% "_ þ 4 » 
"x 
1 


from the number given. Asin 37 3248. The 
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quotient being —_— 
whole quotient be rip ; 
number be multiplic 
in the quotient. Then let the produ be mul- 
tiplicd againe by the latter figure found out, 
andlet a 5 log be ſet on the right hande of 


diuifion , let the 
and let the tripled 


that produa. Laſt of all, let the cube of the 
latter figure found out be added to this pro- 
duR, and let the totall ſumme be ſubdued 


firſt induRtion 1s in this manner: 
Tl; 
+7324 8(7 
3 #.3 
Moreouer I ſquare the ſide found out, it 
maketh 49 and triple the ſquare, the product 
1s 147, which ſhall be the diuiſor, by this I 
diuide 302, the number written ouer it, the 
quotient is 2. Now I triple the whole quo 


| rient 72, it maketh 216, and multiply this 
 tripleby 7,theformer figure in the quotient, 
| theproduRtis 1512. I multiply alfo this pro- 
| duaby 2 the latter figure of the' quotient, 
| andſet a cypheron the right hande of it, fo 


chat it maketh 30240, wnto- this number I 


| adde $8 thecubeof thelatrer figurefound out, - 
| thetotall is 30248, which being ſubdued 
| from the _ aboue it , there remaineth 


ec induction is thus: 


nothing. T 
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"314 THE RESOLVTION OP 
humber ſtanding ouer it, you ſhall finde 2 to 
be contained in 7 three times. I ſet therefore 
3 in the quoticnt, and multiply the diuiſor 
by it, the produ& is 7 29, which being ſub- 
. duted from 753, the remainder is 24. As 
you ſee in this indution. ne 
" 
3 Pt 
'$ 943.5. 7 (93 
JETS. 


7.29 nd #hafh 
Moreouerl triple 9, the produR is 27, by 
che which on the right hand I ſet 3 the quo-» 
cient laſt found out,the totall is 273, This nu- 
| ber Linultiply by 9 the ſquare of 3 the quoti- 

catlaſt found out,the produQis 2457,which 
being ſubdued from the number ſtanding 
' ouer it, there remaineth nothing, The indu- 
Aion is on this manner : 
IE: 3? FOR 
$ 94 3 5 7 (93 
RET I, 
QpY 


iq bd r4AsS "3 

+. The felfe ſame lock AN be diſpatched 

another way ſomewhat diffcring from the 

former inthis maner. The figure in che quo- 
tient being found out by ſubduting the par- 


dOm— 


 eicular cube, andalſo the ſecond figurein the 


quotient 
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number be multiplied by the former figure 
in the quotient. Then let the produRt be mul- 
tiplied againe by the latter figure found out, 


| andlet acypher be ſet on the right hande of 


that produa. Laſt of all, let the cube of the 
latter figure found out be added to this pro= 
duR, and let the totall ſumme be ſubdued 
from the number giuen. As in 37 3248. The 


| firſt induRtion is in this manner: 


3 Octet £11 
37.3 2 4 8(7 


3 4.3 
Moreouer I ſquare the ſide found out, it 
maketh 49 and triple the ſquare, the produt 
1s 147, which ſhall be the diuifor, by this I 
diuide 302, the number written ouer it, the 


quotient is 2. Now I triple the whole quo» 


rient 72, it maketh 216, and multiply this 
triple by 7,theformer figure in the quoticnt, 
the produRtis 1512. I multiply alſo this pro- 


and ſet a cypheron the right hande of it, 'fo 
that it maketh 30240, wnto- this number I 


adde 8 the cube of the latter figurefound out, - 


the totall is 30248, which being ſubdued 
from the a abouc it , there remaineth 
nothing. The induction is thus: 


ETON 
quotient being found by diuifion, let the 
whole quotient be tripled, and let the tripled 


du by 2 the latter figure of the' quotient, 
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All the points of the number giuen being 
examined, if any thing remaine, it fignifieth 
chat che number givten is no Cube: wherefore 
the true fide of it cannot be giuen exactly in 
numbers. Yet if it pleaſe you to ſift out the 
neareſt fide that may be, by the firſt kinde of 
reduttion of mixt numbers,you mult reduce 4 
the number'giuen into a cubicall fraftion of 
a great denomination, and afterwarde fecke 
out the cubicall fide of that fraction. _ 

' Forexatple ſake, becauſe 120 is no Cube, 
therefore letit be reduced into fixtie cubicall 
parts, after this manner. Multiply 60 cubis 
callyn it (clfe, it maketh 216000, by this 
being taken for the denominator of the fra- 
Rion, multiply 120 the number giuen, the, * 
produttis 25920000 , whoſe cubicall fide is, 
that is, 4 = the neareſt tothe truc fide that 
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